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B N V t R O N M C f t T A L QeOUXMC A T L A S .T B X A S C O A S T A L ZONCB C A U M O N T - P O R T A R T H U R SHBBT

E X P L A N A T I O N
Lower shoralica and f h e H . undar normal coodlliont • dacraata in waveand current energy occurs below 8 leal, burrowing by marine organismscommon, some longshore and onshore Mml -transport in shadow areasespecially during storms, deposition of some tine suspended sediment
Normal surf or breaker tone, high wave energy are*, sh i f t ing subaqueous bars.
tone extends to d e p t h o l a b o u t S l e e t . longshore and onshore transport ol sand
Ana of moderaleerosion or scour to alight deposition, t idalchannel s sh i l tlaterel ly by cut and fH unless arwidaRy aiaMHied

I — — — I Area ol rapid deposition, predominant*/ tidal delta accretion and aggradation
i Site ol active or potential hurricane waehover channel

• — — • Shoreline, erosional
Shoreline, depositional. accretion
Shoreline in depositional-erosional equilibrium

Shorehne stebMted by aaewH. dredging, or other man-made structures
Area ol slow to moderate deposition within bays, predominantly suspensiondeposition in deeper bey. accretion in tome marginal areas
Area ol active reworking and rerMribution ol subaqueous spoil by waves andcurrents
Area inundated by marine water. Hurricane Carte storm surge lids

i Hurricane Carte recording tide or river gage, high water-mark elevation.8-2 datum mean sea level
Hurricane Carte recording e f t t . SIM high water7.3 aea level n, datum mean

9.3 drtummeanwahvel
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R A T I O N A L M E T H O D A N A L Y S I S
R A I N F A L L I N T E N S I T I E S U S I N G M U L T I P L E - F R E Q U E N C Y I - D - F C U R V E S

March 13, 1991
R U N O F F C A L C U L A T I O N S

T E M P . D I K E D R A I N S
B A I L E Y S I T E

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E

10-Year, 1-Hour TP-40 R a i n f a l l Depth ( i n c h e s ) .10-Year, .24-Hour T P - 4 0 R a i n f a l l Depth ( i n c h e s )100-Year, 1-Hour T P - 4 0 R a i n f a l l Depth ( i n c h e s )
3.408.604.70

ri
r

r
r

PROGRAM R E S U L T S :

Ratio of 10-Year, 1-Hour toComputed S t o r m Parameter A 10-Year, 24-Hour R a i n f a l l . ..
Computed Storm Parameter B ..............................Computed Storm Parameter C. .........;...... ... ....Computed Storm Parameter X. ...... . . . . . . . - - - - - - - - - - - - - - - -
Computed R a i n f a l l I n t e n s i t y (inches perfor Given Storm Frequency and DurationStorm 5 10 15 30 1Frequency

12
5102550100

yryryryryryryr

Min.
7.398.7610.581 1 . 9 613.781 5 . 1 616.53

Min.
5.756.828.249.3110.7311.8012.87

M i n .
4.775.666.847.738.919.8010.69

Min.
3.273.884.695.306.116.727.33

Hour
2 .122.523.043.443.964.364.75

hour)
2Hour

1.331.581.912.152.482.732.98

3Hour
1.001 . 1 91.441 . 6 21.87
2.062.24

6Hour
0.610.730.880.991.141.261.37

39.5322.167.300,73
1.

12Hour
0.370.440.530.600.690.760.83

,38

24Hour
0.220.270.320.360.420.460.50

r
R A T I O N A L M E T H O D A N A L Y S I S C O M P U T E R P R O G R A M , Version 1 . 1 Copyright1987 Dodson & A s s o c i a t e s , I n c . , 7015 W. T i d w e l l , #107, H o u s t o n , TX( 7 1 3 ) 895-8322. A c o m p l e t e program manual i s ava i lab l e .
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R A T I O N A L M E T H O D A N A L Y S I S
I R A T I O N A L M E T H O D R U N O F F C O M P U T A T I O N SL _ March 13, 1991
p 2 Y E A R STORM

T E M P O R A R Y D I K E D R A I N S
B A I L E Y S I T Er

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E

Storm Frequency (years)................................. 2.0Drainage Area (acres)................................... 0.41C Coefficient........................................... 0.45T i m e of Concentration (minute s). . . . . . . . . . . . . . . . . . . . . . . . . 17.33
f— ================:

' PROGRAM RESULTS:
R a i n f a l l I n t e n s i t y computed using M u l t i p l e - F r e q u e n c y I - D - F Curves.R a i n f a l l I n t e n s i t y (inches per hr)...................... 5.27Peak F l o w Rate (cfs).................................... 1.0

R A T I O N A L M E T H O D A N A L Y S I S C O M P U T E R PROGRAM, Version 1 . 1 Copyr igh t1987 Dodson & Assoc ia t e s , I n c . , 7015 W. T i d w e l l , #107, Hous t on , TX( 7 1 3 ) 895-8322. A comple t e program manual is avai lab l e .
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R A T I O N A L M E T H O D A N A L Y S I S
R A T I O N A L M E T H O D R U N O F F C O M P U T A T I O N S

March 13, 19915 YEAR STORM
TEMPORARY D I K E D R A I N S

B A I L E Y S I T E

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E

Storm Frequency (years)................................. 5.0Drainage Area (acres)................................... 0.41C Coeff icient.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.45T i m e of Concentration (minutes).. . . . . . . . . . . . . . . . . . . . . . . . 17.33
===================================================================
PROGRAM R E S U L T S :

,— R a i n f a l l I n t e n s i t y computed using M u l t i p l e - F r e q u e n c y I - D - F Curves.R a i n f a l l I n t e n s i t y (inches per hr)...................... 6.36' Peak F l o w Rate (cfs).................................... 1.2====================================================================
R A T I O N A L M E T H O D A N A L Y S I S C O M P U T E R P R O G R A M , Version 1 . 1 Copyr igh t1987 Dodson & Assoc ia t e s , I n c . , 7015 W. T i d w e l l , #107, Hous t on , TX( 7 1 3 ) 895-8322. A c o m p l e t e program manual is available.

r
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R A T I O N A L M E T H O D A N A L Y S I S

f ~ R A T I O N A L M E T H O D R U N O F F C O M P U T A T I O N S
March 13, 1991_. 10 YEAR STORM

' , TEMPORARY DIKE DRAINS
— B A I L E Y S I T E

ft*

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E

Storm Frequency (years)................................. 10.0Drainage Area (acres)................................... 0.41I C Coeff ic ient. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.45T i m e of Concentration (minute s). . . . . . . . . . . . . . . . . . . . . . . . . 17.33

PROGRAM R E S U L T S :
R a i n f a l l I n t e n s i t y computed using M u l t i p l e - F r e q u e n c y I - D - F Curves.R a i n f a l l Inten s i ty (inches per hr)...................... 7.19Peak F l o w Rate (cfs).................................... 1.3

R A T I O N A L M E T H O D A N A L Y S I S C O M P U T E R PROGRAM, Version 1 . 1 Copyright1987 Dodson & Asso c ia t e s , I n c . , 7015 H. T i d w e l l , #107, Hous t on , TX( 7 1 3 ) 895-8322. A comple t e program manual is available .



R A T I O N A L M E T H O D A N A L Y S I S
R A T I O N A L M E T H O D R U N O F F C O M P U T A T I O N S

March 13, 199125 YEAR STORM
TEMPORARY D I K E D R A I N S

B A I L E Y S I T E

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E

Storm Frequency (years )................................. 25.0Drainage Area (acres )................................... 0.41C Coef f ic ient. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.45T i m e of Concentration (minute s )......................... 17.33

PROGRAM R E S U L T S :
R a i n f a l l I n t e n s i t y computed using M u l t i p l e - F r e q u e n c y I-D-F Curves.R a i n f a l l Inten s i ty (inches per hr)...................... 8.28Peak F l o w Rate (cfs).................................... 1.5

R A T I O N A L M E T H O D A N A L Y S I S C O M P U T E R PROGRAM, Version 1 . 1 Copyright1987 Dodson & Asso c ia t e s , Inc. , 7015 W. T i d w e l l , #107, H o u s t o n , TX(713) 895-8322. A compl e t e program manual is avai lab l e .



R A T I O N A L M E T H O D A N A L Y S I S
R A T I O N A L M E T H O D R U N O F F C O M P U T A T I O N S

March 13, 199150 YEAR STORM
T E M P O R A R Y D I K E D R A I N S

B A I L E Y S I T E

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E

Storm Frequency (years)................................. 50.0Drainage Area (acres)................................... 0.41C Coefficient........................................... 0.45Time of Concentration (minut e s) . . . . . . . . . . . . . . . . . . . . . . . . . 17.33

PROGRAM R E S U L T S :
R a i n f a l l I n t e n s i t y computed using M u l t i p l e - F r e q u e n c y I - D - F Curves.R a i n f a l l I n t e n s i t y (inches per hr)...................... 9.11Peak F l o w Rate (cfs).................................... 1.7

R A T I O N A L M E T H O D A N A L Y S I S C O M P U T E R PROGRAM, Version 1 . 1 Copyr igh t1987 Dodson & A s s o c i a t e s , I n c . , 7015 W. T i d w e l l , #107, Hous ton, TX( 7 1 3 ) 895-8322. A comple t e program manual is avai lab l e .
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R A T I O N A L M E T H O D A N A L Y S I S

R A T I O N A L M E T H O D R U N O F F C O M P U T A T I O N S
March 13, 1991100 YEAR STORM

TEMPORARY D I K E D R A I N S
B A I L E Y S I T E

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E

Storm Frequency (years)................................. 100.0Drainage Area (acres)................................... 0.41C Coefficient........................................... 0.45T i m e of Concentration (minut e s). . . . . . . . . . . . . . . . . . . . . . . . . 17.33

PROGRAM R E S U L T S :
R a i n f a l l I n t e n s i t y computed using M u l t i p l e - F r e q u e n c y I - D - F Curves.R a i n f a l l I n t e n s i t y (inches per hr)...................... 9.94Peak F l o w Rate (cfs).................................... 1.8

R A T I O N A L M E T H O D A N A L Y S I S C O M P U T E R PROGRAM, Version 1 . 1 C o p y r i g h t1987 Dodson & Asso c ia t e s , I n c . , 7015 W. T i d w e l l , #107, H o u s t o n , TX( 7 1 3 ) 895-8322. A compl e t e program manual is available .
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P I P E C U L V E R T A N A L Y S I S
COMPUTATION OF C U L V E R T P E R F O R M A N C E CURVE

March 13, 1991
P I P E F L O W C A L C U L A T I O N S ( 6 " D I A . )

TEMPORARY D I K E D R A I N S
B A I L E Y S I T E

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E
Culvert Diameter (fee t).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.50FHWA Chart Number ( 1 , 2 or 3)............................ 1S c a l e Number on Chart ( T y p e of Culvert Entrance). . . . . . . . 1M a n n i n g ' s Roughness C o e f f i c i e n t (n-value). . . . . . . . . . . . . . . 0.0130Entrance Loss C o e f f i c i e n t of Culvert Opening. . . . . . . . . . . . 0.50Culvert Length ( f e e t) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.0Culvert S l o p e ( f e e t p er foot).. . . . . . . . . . . . . . . . . . . . . . . . . . 0.0100

PROGRAM R E S U L T S :F l o w T a i l w a t e r H e a d w a t e r ( f t ) Normal Cri t i ca l Depth a t OutletRate Depth I n l e t Outlet Depth Depth Outlet V e l o c i t y( c f s ) ( f t ) Control Control ( f t ) ( f t ) ( f t ) ( f p s )
1.01.21.31.51.71.8

0.000.000.000.000.000.00

1.371.822.082.663.323.68

t&E*3.143.684.916.317.07

• 0.500.500.500.500.500.50

0.470.490.490.490.500.50

0.470.490.490.490.500.50

5.206.166.657.668.679.17

P I P E C U L V E R T A N A L Y S I S C O M P U T E R P R O G R A M Version 1 . 7 C o p y r i g h t ( c ) 1 9 8 6Dodson & Asso c ia t e s , I n c . , 7015 W. T i d w e l l , #107, H o u s t o n , TX 77092( 7 1 3 ) 895-8322. A l l Right s Reserved.
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P I P E C U L V E R T A N A L Y S I S
COMPUTATION OF C U L V E R T P E R F O R M A N C E CURVE

March 13, 1991P I P E F L O W C A L C U A L T I O N S ( 8 " D I A . )
TEMPORARY D I K E D R A I N S

B A I L E Y S I T E
===================================

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E
Culvert Diameter (fee t). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.67FHWA Chart Number ( 1 , 2 or 3)............................ 1S c a l e Number on Chart ( T y p e of Culvert Entrance). . . . . . . . 1M a n n i n g ' s Roughness C o e f f i c i e n t (n-value). . . . . . . . . . . . . . . 0.0130Entrance Loss C o e f f i c i e n t of Culvert Opening. . . . . . . . . . . . 0.50Culvert Length (feet).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.0Culvert S l o p e ( f e e t per foot)... . . . . . . . . . . . . . . . . . . . . . . . . 0.0100

PROGRAM R E S U L T S :F l o w T a i l w a t e r Headwat e r ( f t ) Normal Cri t i ca l Depth a t OutletRate Depth I n l e t Outlet Depth Depth Outlet V e l o c i t y( c f s ) ( f t ) Control Control ( f t ) ( f t ) ( f t ) ( f p s )
1.01.21.31.51.71.8

0.000.000.000.000.000.00

0.770 . £ L _ _
^^jkJ • 7 71 .171.37

1.49

0.59n f t 4 _
0.98^1 .291.631.82

raaaaa

0.460.54) 0.600.670.670.67

0.480.520.540.570.600.61

0.460.540.600.570.600.61

3.87 23.96 <3.89 to4.68 Z^5.11 «»5 . 3 4 M )

r P I P E C U L V E R T A N A L Y S I S C O M P U T E R P R O G R A M Version 1 . 7 C o p y r i g h t ( c ) 1 9 8 6Dodson & A s s o c i a t e s , I n c . , 7015 H . T i d w e l l , #107, H o u s t o n , T X 77092( 7 1 3 ) 895-8322. A l l R i g h t s Reserved.

r
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P I P E C U L V E R T A N A L Y S I S
COMPUTATION OF C U L V E R T P E R F O R M A N C E CURVE

March 13, 1991
P I P E F L O W C A L C U L A T I O N S ( 1 2 " D I A . )

TEMPORARY D I K E D R A I N S
B A I L E Y S I T E

PROGRAM I N P U T D A T A :
D E S C R I P T I O N V A L U E
Culvert Diameter ( f e e t ) . . . . . . . . . . . . . . . . . . . . . . . . .FHWA Chart Number ( 1 , 2 or 3)....................S c a l e Number on Chart ( T y p e of Culvert Entrance)M a n n i n g ' s Roughness C o e f f i c i e n t ( n - v a l u e ) . . . . . . .Entrance Loss C o e f f i c i e n t of Culvert Opening. . . .Culvert Length ( f e e t ) . . . . . . . . . . . . . . . . . . . . . . . . . . .Culvert S l o p e ( f e e t p e r f o o t ) . . . . . . . . . . . . . . . . . . .

1.00110.01300.5050.00.0100

====================================================================
P I P E CULVERT A N A L Y S I S C O M P U T E R P R O G R A M Version 1 . 7 Copyr igh t ( c ) 1 9 8 6Dodson & Assoc ia t e s , I n c . , 7015 W. T i d w e l l , #107, H o u s t o n , TX 77092( 7 1 3 ) 895-8322. A l l Right s Reserved.

r

r
r

14/14-

PROGRAM R E S U L T S :F l o w T a i l w a t e r H e a d w a t e r ( f t ) Normal Cri t i ca l Depth a t OutletRate Depth I n l e t Outlet Depth Depth Outlet V e l o c i t y( c f s ) ( f t ) Control Control ( f t ) ( f t ) ( f t ) ( f p s )
1.01.21.31.51.71.8

0.000.000.000.000.000.00

0.600.660.700.760.830.86

0.290.340.370.430.500.53

0.360.400.420.450.490.50

0.420.460.480.520.550.57

0.360.400.420.450.49
0.50

3.894.104.214.344.47
4.54

I't*
n
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H L A H a r d i n g Lawson Asso c ia t e s
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•<».*ifiMMMm .,• .

S H E E T _
JOB NO.
D A T E _

OF (o
C O M P U T E D BY A-A T
C H E C K E D B Y _ _

3- 0-62.

/ D

o- 32,

1C

2-

33

O'/O O ' IO

14-
15"

o-38 0-0$

0 - / 6 0-32. 0-37.



H L A
Herding Lawmen AssociatesEngineeringand S H E E T .••^ Emiirannmntal San/lea* ,_ri ^. — - ' . — ._

PROJECT _
S U B J E C T
i •
! T b T / X i

£***t- A/mrr\ P<a, /§•r 3 j
-M8W**»* V-» > y. - • I • <

• i
f i f e « L \ ) C d i i / 7 A - ll^?

JOB NO. / < ? 5 L t tXrt'i?.
DATE *-ft*?lkl
nOMPl ITED BY '/-A 3"
C H P n K E D B Y A J / ^ . '

5--7- 4- 5-1 t
-to- Vi 4-

-*- 5-11 f i.
- f o - S 6 - f -

"̂53
f A32



rrr
rrrr

H L A H arding Lawson AssociatesEngineeringandEnvironmental Services S H E E T . _OF. 10

P R O J E C T
SU B J gCT

JOB NO. lGfSSet.°4-l
D A T E _ _ 3
C O M P U T E D BY

r^ &t. <SLu \7flJ.<x<L, 4-e>/ CLunitfA-^O C H E C K E D BY iJ <L

4i_ I .;• i

yr
f e e & t - P J r -

— P- P *£. 0-51 TSP

\J/\L.uE

a. ^a ^

r
r

0
.

c J .
^

(>-P f i . CPT

= a
\,

U 'Lut



rrrr

rrr

Hardb ig Lawson AssociatesEngineeringandEnvironmental Services fr OF 10S H E E T .
JOB NO. / 9 5 5 9
D A T E .

P R O J E C T
S U B J E C T .

. C O M P U T E D BY

. C H E C K E D B Y .

b A T A fen £><*TA-

25
"L °\ &
5 I o
f-i 2.0

550 .

\.



rr
• j — - j « _ . m Associates
andEnvironmental Services

P R O J E C T
S U B J E C T .

S H E E T _
JOB NO.
D A T E .

.OP_ if-\**
, f 2 x

H ^ . . ( ' . 5 U B J B
' ' 2 ' * ' * ' i " • '' • »* I • V

. C O M P U T E D BY Aftf

.CHECKED BY ___Ak

rr
5oo ;.-

rf [IT([
200

[i

• **>q . . . M L - f - H T * * t ^ t f W f

0-3 t*!^



rr.r
r %i * t < t 'i , ••••rrr

rrrrrrr

Hording Lawson AssociatesEngineeringandEnvironmental S H E E T _
JOB NO.
D A T E _

.OF.

P R O J E C T
. SUBJECT.

. C O M P U T E D BY

.CHECKED BY _
* v ' ' " •?": '&•

j .• . ' i . r • [ n r-^ L>*m»*\nivi++><****jp'r,»*KU- -it, I ••. ra>MN*iw« »<>r•*«*•*.»t.

of y =
n

2130

k-



U H L A !
•BBBBBBBBBBBBBIr P R O J E C Tr SUBJECT

1 " """ "" "*~ ~*r i - T A &
H L A .r * 1 ̂ «.n m r-r-.ir.rnnn

i"
f e C i fr i ' . *r •~~J"L l \ 2-

r " iM U 3l . — , -
r 4-F r ; "' ' e^r\ '• " * "r ' C?v * T*!>

1 1 •! ,r r /§1 : 1 / £r r—* "* ^ /r i., . .: 2-^
r > 26r ;„r . ^( ^̂  ^̂^

r ^̂
r :

3 1

r

r ;.....

H a r d l n g Lawson AssoclatosEngineering ,and SHEET / OF 4-Environmental Services ,««».-» \ar-t~d ji -i /->J O B N O . ' T S v / j . 4̂-7 • / Z
DATE ^?/ / £ " / * ? /
C O M P U T E D BY -̂A-~Tk J A & T e ^T^erO^TU f o A - T A P £ o f M H L A B o f c f / ' b ^ C H E C K E D B Y j N - K -

L £ _ j s S H o o o ( / V } ^ . W A ^ . T E ^ T ^ E f o A T H D A T A * ;

, i - - . ... . (I t K ) 6 VuA^qrE CPo£4i-eT f%^3 . . . . . _ _ . '= • f £ > F • [
i - - - i- - _ _- . . , . - . , . . . . . __ji _ j. -j . _ , . * ... . . - . , . . .„ , .* — . . — _ . —— ^
*- — ^̂  ' ? J

• . ' * . " * !
; O • O ; O -0 [ | _1 ' • ' |; " • '- i " \ ' I ' ' i ; f1 0 --0' _L i ; i • . ( i ! ! i jf ; ; • . ; ' i . " " i ' T ^ 1

, . . . . . . . . . . r_. i-- -,-- ,., .. | .. ._. .. .... .................. _ . . , . _ _ , . . . , , .: ....„.+ •„.,_......„; __.;_^..: ...... _..!_;_.._.. ...._.,...:.:..._ ^_i. ._....!_.' :i_._4_:... ;....0."i.s" .1... ...... {._ . • ....
' ' ' ' i ' ' 1 '! i : i j ^ ' O • ! ' j » ' : , :

i } ; 1 : ' • | " j ' ' i ' - ' i 1 - ' i . ' } • • ; " i ( - 1 ' ' ' j - 1 ' " " ' ' - . ! ! • / i v ; - i ; . ' ' & \ .
' i ' * ' \\'S i 2-5" '"-O'S O\5 ' ' • ' ''• r'' '

f . ; j . . ... j . . _ . . . .f . .. . . . . . . y .. . _
^ 1 >H • <̂ " >•* ^ ^̂  ' J '

* ' i

J 4 - - 5 " 2 - f ? / ' - 5 * ^ ' " f ^ 3 ' ^ S " |
, ; • i ',

...!__ • . . . . i
r , :. ....1-1 o-t> o-i: ' r1 *4-s* ; ; . r ' ;• M

/ ' O / • 7 5" ^ '.4-^3

• >. ._. } . . „ . . .• .*i. . . . . • . . , ,' • • ' '. -.!'•• 1 ; i -. . . . . . ^ . . . ........ ..... .j
... '....,... . :. .... ... ... L _. ..... :i ' : ' »» 1 - i :
i < J i : '



H L A
H a r d l n g Lawson AssociatesEngineeringandEnvironmental Services S H E E T _

JOB NO.
D A T E _

-OF.

P R O J E C TSUBJECT W A ^ T f DATA- / H LA Tl?eK> £+>-£I ——————————
. C O M P U T E D BY
. C H E C K E D B Y _

T£F
0-0



rrrrrrr
Dn
n
rccrnrr

H L A
Hording Lawson AssociatesEngineeringandEnvironmental Services

PROJECT
S U B J E C T .

4
5"

S H E E T _
JOB NO.
D A T E _

-OF.

. C O M P U T E D BY

. C H E C K E D BY _

\o

0-97, / , 3 o
2-6.2 /-33

/ - /

/ . 4 . /

= 55"
4̂ 6 V

T 5 F



rrrrrrrorrrrrrrcrcc

H a r d l n g Lawson AssociatesEngineeringandEnvironmental Services S H E E T _
JOB NO.
D A T E _

_ O F _ £
S U B J E C T .

COMPUTED BY
. C H E C K E D B Y _

. . M/O ^Pr
P / V I A - T74<?

**'!• i ttuL CRT

' (=• o

V pyy

(J

4 *



J

<r>
in

o& :

Cv

w8

S J
J

x x
^ •

>"* t

X X V ^ X K » > * C ~ £ « » ' * * -

• • — - - - - --i« -̂ --*- - ]
" ' : ; : f iS^iJ



H a n l l n g Lawson AModa
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H a r d i n g Lawson Associates

A N A L Y T I C A L R E S U L T S
S U P E R N A T A N T FROM S O I L / W A T E R M I X T U R E A T 5 : 1 R A T I O



H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : Steve Delhomrae
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2MW-8W a t e rBai l ey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:08:00

F 1 1 1 0 8 9 - 0 1 AInvoi c e #: 404930Report Date: 1 1 / 2 1 / 9 1

T e s t NameMethod

S i l v e r t o ta l
M E T H O D 2 7 2 . 2
Arsenic t o ta l
M E T H O D 206.2
C a l c i u m to talMETHOD 6010
Cadmium totalMETHOD 6010
Chromium to tal
METHOD 6010
Mercury, to tal
M E T H O D _ 2 4 5 . 1
L e a d , T o t a l
M E T H O D 2 3 9 . 2

ResultU n i t s

N Dm g / L
0.006m g / L

981m g / L
0.037m g / L
0.09m g / L

N Dm g / L
0.027m g / L

Detec t ionLimit

0.0003

0.006

6

0.009

0.02

0.002

" 0.006

Date ;S t a r t e d

1 1 / 1 3 / 9 1

1 1 / 1 3 / 9 1

1 1 / 1 9 / 9 1

1 1 / 2 0 / 9 1

1 1 / 1 5 / 9 1

1 1 / 1 3 / 9 1

1 1 / 1 2 / 9 1

A c i d D i g e s t i o n - T o t a l
EPA 4.1.3 G
A c i d D i g e s t i o n - T o t a l
EPA 4.1.3 P
S e l e n i u m to ta l
M E T H O D 270.2

ND = Parameter ana lyzedis the minimum a t ta inab l e

C o m p l e t e

C o m p l e t e

N Dm g / L

1 1 / 0 8 / 9 1

0.06 1 1 / 1 5 / 9 1

A n a l y s t

W F L

W F L

DQ

DQ

DQ

DAO

W F L

PB

1 1 / 1 0 / 9 1 P B / C G

W F L

for but not d e t e c t e d . The repor t ed l imi td e t e c t i on l imit f or the s ampl e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .



H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : S t e v e Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2MW-8W a t e rBailey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:08:00

T e s t N a m eMethod ResultU n i t s

F 1 1 1 0 8 9 - 0 1 CInvoic e #: 404930Report Date: 1 1 / 2 0 / 9 1

Detec t ionLimit DateS t a r t e d A n a l y s t

rr

Oil and Grease
M E T H O D 413.1
V o l u m e

324m g / L
1000ml

1 1 / 0 7 / 9 1 F M / S G

1 1 / 0 7 / 9 1 F M / S G

ND = Parameter a n a l y z e d for but not d e t e c t e d . The r epor t ed l imi ti s the minimum a t t a i n a b l e d e t e c t i o n l imi t for the s a m p l e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .



L a b o r a t o r y N a m e : S P L H o u s t o n
L a b S a m p l e I D : F 1 1 1 0 8 9 0 1 D
C l i e n t S a m p l e I D : M W - 8

O R G A N I C S A N A L Y S I S D A T A S H E E T

C o n c e n t r a t i o n : L O U
S a m p l e M a t r i x : W A T E R
P e r c e n t M o i s t u r e : ____
P E H T A C H L O R O P H E H O L

C A S N u m b e r
87-86-5 P e n t a c h l o r o p h e n o l

u g / L C A S N u m b e r

D a t e E x t r a c t e d : 1 1 / 0 8 / 9 1
D a t e A n a l y z e d : 1 1 / 1 2 / 9 1
D i l u t i o n F a c t o r : 5 0

u g / L
2500 85-01-8 P h e n a n t h r e n e ....... 500 <

T h e L a b I D f o r d a t a o n t h i s p a g e i s B 1 0 8 9 0 1 .

< - C o m p o u n d a n a l y z e d f o r b u t n o t d e t e c t e d . T h e r e p o r t e d
v a l u e i s t h e m i n i m u m a t t a i n a b l e d e t e c t i o n l i m i t f o r
t h e s a m p l e .



H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : S t e v e Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2
M W - 8W a t e rBail ey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:08:00

T e s t N a m eMethod ResultU n i t s

F 1 1 1 0 8 9 - 0 1 FI n v o i c e #: 404930Report Date: 1 1 / 2 0 / 9 1

Dete c t i onLimit DateS t a r t e d A n a l y s t

r

Organic Carbon T o t a l
M E T H O D 415.2

7920m g / L 200 1 1 / 0 8 / 9 1 EPM

ND = Parameter ana lyzed for but not d e t e c t e d . The r epor t ed l imi ti s the minimum a t t a i n a b l e d e t e c t i o n l imit for the s a m p l e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .



H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : Stev e Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2M W - 8W a t e rBail ey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:08:00

T e s t NameMethod ResultU n i t s

F111089-01GI n v o i c e #: 404930Report Date: 1 1 / 2 0 / 9 1

Dete c t i onLimit DateS t a r t e d A n a l y s t

PHM E T H O D 150.1
5.42pH units 1 1 / 0 7 / 9 1 KEW

ND = Parameter a n a l y z e d for but not d e t e c t e d . The r epor t ed l imi ti s the minimum a t t a i n a b l e d e t e c t i o n l imi t for the s a m p l e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .
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H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : J o G a i l Simmons
1 9 5 5 9 , 0 4 5 . 1 2MW-8 5:1 D i l u t i o nH a r d i n g LawsonBail ey S i t eOrange, T e x a s
Date Received:Date C o l l e c t e d :

T e s t N a m eMethod

1 1 / 2 6 / 9 1
1 1 / 0 3 / 9 1 14:00:00

ResultU n i t s

F 1 1 1 4 3 3 - 0 1 AInvoice #: 405040Report Date: 1 1 / 2 7 / 9 1

Detec t ion Date A n a l y s tL i m i t S t a r t e d

T o t a l Disso lved S o l i d s
M E T H O D 160.1

21053m g / L 1 1 / 2 6 / 9 1 KEW

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .



H a r d i n g Lawson Associates
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H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : S t e v e Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2
M W - 8 5 I 0 ' - ' U - V t t r ^^-'W a t e rBail ey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:08:00

T e s t NameMethod

T o t a l Di s s o lv ed S o l i d s
M E T H O D 160.1

ResultU n i t s

20697m g / L

F111089-01EInvoice #: 404930Report Date: 1 1 / 2 0 / 9 1

Detect ionLimit DateS t a r t e d

1 1 / 1 2 / 9 1

A n a l y s t

MGV

ND = Parameter ana lyzed for but not d e t e c t e d . The repor t ed l imi ti s the minimum a t t a i n a b l e d e t e c t i o n l imi t for the s a m p l e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .

r



H a r d i n g Lawson Associates

A N A L Y T I C A L R E S U L T S
M O N I T O R W E L L 8



rr
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A N A L Y T I C A L R E S U L T S

V o l a t i l e Orqanica by U S E P A Method 8240
C l i e n t I D : MW-8

S P L I D :
A n a l y s t : J C

19559 ,045 .12 M a t r i x :
D i l u t i o n :
M o i s t u r e :

L e v e l ;

W A T E R
10
HA
LOW

Received:
E x t r a c t e d :

A n a l y z e d :
06-Mov-91

************
1 6 - N O V - 9 1

C o p o u n d
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

C o n c e n t r a t i o n , u g / L
Amount H D L

430
290

ND
ND
N D
ND

100
50
50
50

100
200

Carbon B i s u l f i d e
Carbon T e t r a c h l o r i d e
Chlorobenzene
Chloro e thane
2 - C h l o r o e t h y l v i n y l e t h e r
C h l o r o f o r m

ND
ND
ND
ND
ND
ND

50
50
50

100
100

50
Chlorome thane
Dibromochloromethane
1.1-Dichloroe thane
1.2-Dichloroethane
1.1-Dichloroathene
T r a n s - 1 , 2 - D i c h l o r o e t h e n e
1 . 2 - D i c h l o r o p r o p a n e
C i B - 1 , 3 - D i c h l o r o p r o p a n a
T r a n n - 1 , 3 - D i c h l o r o p r o p e n e
E t h y l b e n z e n e
2-Hexanone
4 - M e t h y l - 2 - P e n t a n o n e
M e t h y l e n e C h l o r i d e
S t y r e n e
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
T e t r a c h l o r o e t h e n e
T o l u e n e
1 , 1 , 1 - T r i c h l o r o e t h a n e

N D
N D
N D
ND
ND

93

ND
ND
ND

1600
130

ND

63
1600

N D
N D

110
N D

100
50
50
50
50
50
50
50
50
50

100
100

50
50
50
50
50
50

1,1 , 2 - T r i c h l o r o e t h a n e
T r i c h l o r o e t h e n e
T r i c h l o r o f l u o r o m e t h a n e
V i n y l A c e t a t e
V i n y l C h l o r i d e
T o t a l X y l e n e s

N D
68

ND
N D
N D
N D

50
50
50

100
100

50
S U R R O G A T E S
1 , 2 - D i c h l o r o o t h a n a - D 4
T o l u e n e - 0 8
4-Bromof luorob enz ene

83% Recovery
1091 Recovery

87% Recovery

N D - N o t De t e c t ed . M D L - M e t h o d d e t e c t i o n l i m i t .



H a r d i n g Lawson Associates

A N A L Y T I C A L R E S U L T S
S O I L FROM S A M P L E AREA 4
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H a r d i n g Laws on A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : Steve Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2Area 4S o i lBailey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date c o l l e c t e d : 1 1 / 0 3 / 9 1

T e s t N a m eMethod

S i l v e r to ta l
M E T H O D 7761
Arsenic to tal
M E T H O D 7060
Calc ium to tal
M E T H O D 6010
Cadmium t o ta l
M E T H O D 6010
Chromium t o ta l
M E T H O D 6010
Mercury, T o t a l
M E T H O D _ 7 4 7 1
M o i s t u r e , E . P . A .
CLP SOW
A c i d D i g e s t i o n - S o l i d , G F
M E T H O D 3050
A c i d D i g e s t i o n - S o l i d , I C P
METHOD 3050
L e a d , T o t a lM E T H O D 7421
S e l e n i u m , T o t a l
M E T H O D 7740

F 1 1 1 0 8 9 - 0 2 AI n v o i c e #: 404930Report Date: 1 1 / 2 1 / 9 1

14:30:00
ResultU n i t s

0.22m g / L
28m g / K g

3430m g / K g
4m g / K g

23m g / K g
N Dm g / K g
19wt. %

C o m p l e t e

C o m p l e t e

11.6m g / K g
N Dm g / K g

Detec t ion DateLimit S t a r t e d

0.04 1 1 / 1 3 / 9 1

8 1 1 / 1 3 / 9 1

70 1 1 / 1 9 / 9 1

1 1 1 / 2 0 / 9 1
-

2 1 1 / 1 8 / 9 1

0.4 1 1 / 1 9 / 9 1

' 19 1 1 / 0 7 / 9 1

117 f\O 1 Q 1x x / u o / y x —

1 1 / 0 9 / 9 1

0.8 1 1 / 1 2 / 9 1

0.8 1 1 / 1 1 / 9 1

A n a l y s t

W F L

W F L

DQ

DQ

DQ

J M

KEW

PB

PB

W F L

W F L

ND = Parameter ana lyz edis the minimum a t t a i n a b l e for but not d e t e c t e d . The repor t ed l imi td e t e c t i o n l imi t f o r th e s ampl e .

r S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .



r H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : Steve Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2Area 4S o i lBail ey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:30:00

T e s t N a m eMethod ResultU n i t s

F 1 1 1 0 8 9 - 0 2 BI n v o i c e #:Report Date: 404930
1 1 / 2 0 / 9 1

Detec t ionLimit DateS t a r t e d A n a l y s t

r

Oil and Grease
M E T H O D 413.2

370i n g / K g 10 1 1 / 0 7 / 9 1 LB

ND = Parameter ana lyz ed for but not d e t e c t e d . The reported l imi ti s the minimum a t t a i n a b l e d e t e c t i o n l imi t for the s a m p l e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .

rFrrrrr



H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : S t e v e Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2Area 4S o i lB a i l e y S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:30:00

T e s t N a m eMethod Resul tU n i t s

F 1 1 1 0 8 9 - 0 2 CInvoi c e #:Report Date: 404930
1 1 / 2 0 / 9 1

Dete c t i onLimit DateS t a r t e d A n a l y s t

T o t a l Organic Carbon
M E T H O D 9060

4380m g / K g 100 1 1 / 1 2 / 9 1 A L R S

ND = Parameter a n a l y z e d for but not d e t e c t e d . The r epor t ed l imi ti s the minimum a t t a i n a b l e d e t e c t i o n l imi t for the s a m p l e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .



H a r d i n g Lawson A s s o c i a t e s9800 Richmond S u i t e # 150H o u s t o n , T e x a s 77042A t t n : S t e v e Delhomme
P r o j e c t # 1 9 5 5 9 , 0 4 5 . 1 2Area 4S o i lBai l ey S i t e - Orange, TX
Date Received: 1 1 / 0 6 / 9 1Date C o l l e c t e d : 1 1 / 0 3 / 9 1 14:30:00

T e s t N a m eMethod ResultU n i t s

F 1 1 1 0 8 9 - 0 2 DI n v o i c e #: 404930Report Date: 1 1 / 2 0 / 9 1

Dete c t i onLimit DateS t a r t e d A n a l y s t

PHM E T H O D 9045
7.63pH units 1 1 / 0 7 / 9 1 KEW

ND = Parameter a n a l y z e d for but not d e t e c t e d . The r epor t ed l i m i ti s the minimum a t t a i n a b l e d e t e c t i o n l imi t for the s a m p l e .

S P L E N V I R O N M E N T A L L A B O R A T O R I E S , I N C .
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K E Y S T O N E L A B H O U S T O N

Reported on 2 5 - M A R - 1 9 9 1 at 15:40.

SAMPLE ID : H 9 1 - 0 3 . 1 0 6 - 0 0 2S A M P L E N A M E : SW-2
S A M P L I N G P O I N T :M A T R I X : W A T E R

DATE C O L L E C T E D : 14-MAR-1991D A T E R E C E I V E D : 1 5 - M A R - 1 9 9 1

r-. Component name

r.
H T
r
rcrr

C O N V E N T I O N A L C H E M I S T R I E SBOD (5 d a y )Chemical Oxygen DemandOil and GreasepHT o t a l Dis so lved S o l i d sT o t a l S u s p e n d e d S o l i d s

Result

8.040.0<1.07.34590140

U n i t s

m g / Lm g / Lm g / LpH unitsm g / Lm g / L



K E Y S T O N E L A B H O U S T O N1;r-i.;

r •i fr-.
n-i ' i1 \ :
r, ,< ,t
rr

Reported

SAMPLE ID : H 9 1 - 0 3 . 106-003
S A M P L E N A M E : SH-1
S A M P L I N G P O I N T :M A T R I X : W A T E R

Component name

M E T A L SS i l v e rArsenicBerylliumCadmiumChromiumC o p p e rMercuryNickelLeadAntimonySelen iumT h a l l i u mZinc

on 2 S - M A R - 1 9 9 1 at 15:40.

DATE COLLECTED :DATE R E C E I V E D :

Result

<5.0<36.0<1. 0<s.o14.0
11.0<0.2<20.0<49.0<24.0
<110°66.0

14 -MAR- 19 91
15-MAR-1991

U n i t s

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L

r
r_rrrr



I N S T I D : 4O2O
KEYSTONE DC # ——— 8

S A M P L E N U M B E R : S W - 1

O R G A N I C S A N A L Y S I S D A T A S H E E T
L A B O R A T O R Y N A M E : K E Y S T O N E E N V .LAB S A M P L E ID NO. : 9103106O3S A M P L E M A T R I X : W A T E R ( p -D A T A RELEASE A U T H O R I Z E D B Y : . \ S j j f l o . . .

C A S E N O . : — —I N I T I A L C A L I B R A T I O N D A T E : 0 3 / 1 3 / 9 1
CONTRACT NO. : —D A T E S A M P L E R E C E I V E D : O 3 / 1 3 / 9 1

V O L A T I L E S
C O N C E N T R A T I O N : L O WD A T E A N A L Y Z E D : 0 3 / 1 9 / 9 1 D A T A F I L E : RUO31O6VO3

DILUTION FACTOR: 1. OO

C O M P O U N D

CO 10 C H L O R O M E T H A N E
CO 1 5 BROMOMETHANECO2O V I N Y L C H L O R I D ECO29 C H L O R O E T H A N EC030 M E T H Y L E N E C H L O R I D E
CO43 1, 1 - D I C H L O R O E T H E N EC050 1, 1-D I CHLOROETHANE
C033 1 , 2 - D I C H L O R O E T H E N E ( T O T A L )
C060 C H L O R O F O R MC069 1. 2-D I CHLOROETHANE
C 1 1 9 1, 1. 1-TR I CHLOROETHANEC120 CARBON T E T R A C H L O R I D EC130 BROMOD I CHLOROMETHANE
C 1 4O 1 . 2-D I CHLOROPROP ANEC143 C I S - 1 , 3 - D I C H L O R O P R O P E N EC 1 50 TR I C H L O R O E T H E N E
C133 D I B R O M O C H L O R O M E T H A N E
C 1 6O 1,1. 2-TR I C H L O R O E T H A N EC163 B E N Z E N E
C172 T R A N S - 1 . 3 - D I C H L O R O P R O P E N EC175 2 - C H L O R O E T H Y L V I N Y L E T H E R
C180 BROMOFORMC220 T E T R A C H L O R O E T H E N E
C225 1 , 1 , 2 , 2 - T E T R A C H L O R O E T H A N EC230 T O L U E N E
C233 C H L O R O B E N Z E N EC24O E T H Y L B E N Z E N EC265 T R I C H L O R O F L U O R O M E T H A N E
C279 A C R Y L O N I T R I L EC360 A C R O L E I N

U = U N D E T E C T E D A T T H E L I S T E D D E T E C T I O N
J » C O M P O U N D I S P R E S E N T , B U T BELOW T H E

D E T E C T I O N A M O U N T
L I M I T F O U N D( M I C R O G R A M S / L I T E R )

1O U1O U
1O U10 U

9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U ,
9 U

10 U
9 U
9 U
9 U
9 U9 U
9 U

10 U
10 U

100 U
L I M I TL I S T E D D E T E C T I O N L I M I T

X

r



I N S T I D : 433O
K E Y S T O N E D C

S A M P L E N U M B E R : S W - 1
—— s

O R G A N I C S A N A L Y S I S D A T A S H E E T

T:

c
h*f ;

™»l i

L A B O R A T O R Y N A M E : K E Y S T O N ELAB S A M P L E ID NO. : 91O3106O3S A M P L E M A T R I X : W A T E RD A T A R E L E A S E A U T H O R I Z E D B Y : . < C

C O N C E N T R A T I O N : L O W , / . , , , , , /D A T E E X T R A C T E D : . . . 0 . 3 / J ? f " l .

C A S E N O . : — —QC R E P O R T NO. : 0 3 / 1 8 / 9 1CONTRACT NO. : —
D A T E S A M P L E R E C E I V E D : . .

S E M I V O L A T I L E S
D A T A F I L E : 4UO3106C03A

• ? / £ / ? / .

^B n» ^(~IB

C315C325C330
C335C340
C350C36O
C370C375C41O
C415C420C425C435
C440C445C450C460C465C 5 1 0C 5 1 5C525
C535C S 4 0C950C 5 5 5
C56O
C57O
C543C580
C383
C590
C610
C 6 1 S
C625
C630
C635
C640
C645

C O M P O U N D IV

P H E N O L
B IS < 2 - C H L O R O E T H Y L ) E T H E R2 - C H L O R O P H E N O L1, 3 - D I C H L O R O B E N Z E N E
i> 4 - D I C H L D R O B E N 2 E N E
1. 2 - D I C H L Q R O B E N Z E N EB I S < 2 - C H L O R O I S O P R O P Y D E T H E RN - N I T R O S O D I P R O P Y L A M I N E
H E X A C H L O R O E T H A N EN I T R O B E N Z E N E
I S Q P H O R O N E2 - N I T R O P H E N O L2. 4-DIMETHYLPHENOL

B I S ( 2 - C H L O R O E T H O X Y ) METHANE2, 4 - D I C H L O R O P H E N O L
1* 2. 4 - T R I C H L O R O B E N Z E N E

N A P H T H A L E N EH E X A C H L O R O B U T A D I E N EP - C H L O R O - M - C R E S O L
H E X A C H L O R O C Y C L O P E N T A D I E N E2, 4. 6 - T R I C H L O R O P H E N O L
2 - C H L O R O N A P H T H A L E N ED I M E T H Y L P H T H A L A T E
A C E N A P H T H Y L E N E
A C E N A P H T H E N E2 , 4 - D I N I T R Q P H E N O L4 - N I T R O P H E N O L
2. 4 - D I N I T R O T O L U E N E
2 , i - D I N I T R O T O L U E N ED I E T H Y L P H T H A L A T E
4 - C H L O R O P H E N Y L P H E N Y U E T H E R
F L U O R E N E4 , 6 - D I N I T R O - 2 - M E T H Y L P H E N O L
N - N I T R O S O D I P H E N Y L A M I N E
4 - B R O M O P H E N Y L P H E N Y L E T H E RH E X A C H L O R O B E N Z E N E
P E N T A C H L O R O P H E N O L
P H E N A N T H R E N E
A N T H R A C E N E

^ *

I P D E S
#

10A
11B

1A
21B
22B20B12B
42B36B
40B
38B6A

3A
10B2A
46B39B34B

S A
35B
1 1 A
16B
25B

2B
I B
5A7A

27B
28B24B170
32B4A
43B
14B
33B

9A
44B

3B

D E T E C T I O N
L I M I T

( M I C R O G R A M S
20 U
20 U2O U2O U
20 U20 U2O U
20 U20 U •20 U
20 U20 U
20 U20 U
20 U2O U
20 U2O U2O U
20 U2O U2O U
20 U20 U20 U10O U100 U20 U
20 U20 U
2O U
20 U100 U
20 U
2O U
20 U

1OO U
20 0
20 U

A M O U N T
F O U N D

/ L I T E R )

r



rr K E Y S T O N E D C # — — — 8

S A M P L E N U M B E R : S W - 1re S E M I V O L A T I L E O R G A N I C S A N A L Y S I S D A T A S H E E T , C O N T I N U E D
D A T A F I L E : 4U031O6C03A

rr _... D E T E C T I O N A M O U N T
C O M P O U N D N P D E S L I M I T F O U N D

* ( M I C R O G R A M S / L I T E R )

•

C 6 S O D I - N - B U T Y L PHTHALATE 26B 2O UC655 FLUORANTHENE 31B 2O UC 7 1 S P Y R E N E 45B 2O U
C720 BUTYL B E N Z Y L PHTHALATE 15B 2O UC723 3,3'-DICHLQRQBENZIDINE 23B 40 U
C73O BENZO(A)ANTHRACENE SB 2O U
C74S BIS(2-ETHYLHEXYL)PHTHALATE 13B 2O U
C74O CHRYSENE 18B 20 UC76O D I - N - O C T Y L PHTHALATE 29B 2O U
C769 BENZO(B)FLUORANTHENE 7B 2O U
C770 BENZO(K)FLUORANTHENE 9B 20 UC775 BENZO(A)PYRENE 6B 2O U
C7QO I N D E N O ( 1 , 2 . 3 - C D ) P Y R E N E 37B 2O U
C785 D I B E N Z O ( A . H)ANTHRACENE 19B 2O Uf C790 0ENZO(GHI)PERYLENE SB 20 U
C310 N-NITROSODIMETHYLAMINE 4IB 2O UC710 BENZIDINE 4B 200 U
C620 1,2-DIPHENYL-HYDRAZINE 30B 20 Uri;

r,

f t
U - U N D E T E C T E D A T T H E L I S T E D D E T E C T I O N L I M I TJ » C O M P O U N D I S P R E S E N T , B U T BELOW T H E L I S T E D D E T E C T I O N L I M I T



I N S T I D : 4O2O S A M P L E N U M B E R : MW-8

Q R G A N I C S A N A L Y S I S D A T A S H E E T
L A B O R A T O R Y N A M E : K E Y S T O N E E N V .LAB S A M P L E ID NO. : 91O31O604S A M P L E M A T R I X : W A T E RD A T A RELEASE A U T H O R I Z E D B Y

C A S E N O . : — —
I N I T I A L C A L I B R A T I O N D A T E : O 3 / 1 3 / 9 1CONTRACT NO. : —
D A T E S A M P L E R E C E I V E D : O 3 / 1 5 / 9 1

\ y j 3 L A T I L E S

nr C O N C E N T R A T I O N : L O W
D A T E A N A L Y Z E D : O 3 / 1 9 / 9 1 D A T A F I L E : RU03106VO4DILUTION F A C T O R : 1O. OO

;
CO1OC013C02OC025C030C043
C030
C053CO6OCO63C 1 1 3
C120C13OC140C143C13OC 1 S 3
C160C163
C172C173C 1 S OC220C223C23OC233C240
C26SC275C36O

C O M P O U N D

C H L O R O M E T H A N E
B R O M O M E T H A N EV I N Y L C H L O R I D E
C H L O R O E T H A N E
M E T H Y L E N E C H L O R I D E1. 1 - D I C H L O R O E T H E N E
1. 1 - D X C H L O R O E T H A N E
1 . 2-D I C H L O R O E T H E N E ( TOTAL )C H L O R O F O R M
1. 2— D Z C H L O R O E T H A N E
1. 1, 1-TR I CHLOROETHANE
CARBON T E T R A C H L O R I D E
BROMOD I C H L O R O M E T H A N EI, 2 - D I C H L O R O P R O P A N EC I S - 1 . 3 - D I C H L O R O P R O P E N E
T R I C H L O R O E T H E N ED I B R O M O C H L O R O M E T H A N E1. 1 . 2 - T R I C H L O R O E T H A N EB E N Z E N ET R A N S - 1 . 3 - D I C H L O R O P R O P E N E2 - C H L O R O E T H YL V I N YLETHERBROMOFORM
T E T R A C H L O R O E T H E N E
1.1.2. 2 - T E T R A C H L O R O E T H A N ET O L U E N EC H L O R O B E N Z E N E

E T H Y L B E N Z E N ET R I C H L O R O F L U O R O M E T H A N EA C R Y L O N I T R I L EA C R O L E I N

D E T E C T I O N A M O U N TL I M I T F O U N D( M I C R O C R A M S / L I T E R )
1OO U
100 U10O U10O U

30 U30 U
30 U
30 U50 U3O ........ 39 J
30 U3O U .SO U30 U30 USO ........ 81
30 U50 USO ........ 29O
SO U100 USO U50 U50 Uso ........ no
SO U
SO ........ 22OO100 U

10O U
1OOO U

U » U N D E T E C T E D A T T H E L I S T E D D E T E C T I O N L I M I TJ = C O M P O U N D I S P R E S E N T , B U T BELOW T H E L I S T E D D E T E C T I O N L I M I T



rr, K E Y S T O N E D C t t — — — S

S A M P L E N U M B E R : MW-8

r,
S E M I V O L A T I L E O R G A N I C S A N A L Y S I S D A T A S H E E T , C O N T I N U E D
D A T A F I L E : 4U03106CO4A

Ti
nr C O M P O U N D D E T E C T I O N A M O U N T

N P D E S L I M I T F O U N D
# ( M I C R O G R A M S / L I T E R )

r,
C650
C 6 S 5
C713
C720C725
C73OC743
C74OC76O
C763
C77OC773C78OC785C790C310C710C620

D I - N - B U T Y L P H T H A L A T EF L U O R A N T H E N EP Y R E N E
B U T Y L B E N Z Y L P H T H A L A T E3 , 3 ' - D I C H L O R O B E N Z I D I N E
B E N Z O < A ) A N T H R A C E N E
B I S ( 2 - E T H Y L H E X Y L > P H T H A L A T EC H R Y S E N E
D I - N - O C T Y L P H T H A L A T EB E N Z O ( B ) F L U O R A N T H E N EB E N Z O < K ) F L U O R A N T H E N EB E N Z O ( A ) P Y R E N E
I N D E N O C 1 , 2 . 3 - C D ) P Y R E N ED I B E N Z O ( A . H ) A N T H R A C E N EB E N Z O ( G H I > P E R Y L E N E
N - N I T R O S O D I M E T H Y L A M I N EB E N Z I D I N E1 , 2 - D I P H E N Y L - H Y D R A Z I N E

26B31B43B
15B
23B

SB13B18B29B
7B
9B
6B

37B
19B

SB
41B

4B
30B

3OOO U
3000 U3OOO U
30OO U
60OO U3OOO U
3OOO U
300O U
30OO U
30OO U
3000 U30OO U
30OO U
3000 U
3OOO U
3000 U

300OO U
30OO U

U - U N D E T E C T E D A T T H E L I S T E D D E T E C T I O N L I M I TJ = C O M P O U N D I S P R E S E N T , B U T BELOW T H E L I S T E D D E T E C T I O N L I M I T
.

rr,i;cr



K E Y S T O N E L A B H O U S T O N

Reported on 2 5 - M A R - 1 9 9 1 at 15:40.

S A M P L E ID : H 9 1 - 0 3 . 1 0 6 - 0 0 1
S A M P L E N A M E : L A B BLANK

DATE C O L L E C T E D :D A T E R E C E I V E D : 14-MAR-1991
15-MAR-1991

\ f SAMPLING P O I N T : QA QC1 1 MATRIX : W A T E R

] I [ Component name

F | ,_»1 i".,4 i
•ir£

:

0.'
tr.t
f

M E T A L SS i l v e rArsenicBerylliumCadmiumChromiumCopperMercuryN i c k e lLeadAntimonySelen iumT h a l l i u mZinc
C O N V E N T I O N A L C H E M I S T R I E SBOD (5 d a y )Chemical Oxygen DemandOil and GreasePHT o t a l Dis so lved S o l i d sT o t a l S u s p e n d e d S o l i d s

Result

<5.0<36.0<1 . 0<5.0<5.04.8<0.2<20.0<49.0<24.0<49.0
<3.0

0.92<20.0<1 . 06.12<10<10

Unit s

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L

m g / Lm g / Lm g / LpH unitsm g / Lm g / L



KEYSTONE DC # ——— 8
I N S T I D : 402O S A M P L E N U M B E R : V B L K

O R G A N I C S A N A L Y S I S D A T A S H E E T
L A B O R A T O R Y N A M E : K E Y S T O N E E N V . C A S E N O . : — —L A B S A M P L E I D N O . : 9 1 — — I N I T I A L C A L I B R A T I O N D A T E : O 3 / 1 3 / 9 1
S A M P L E MATRIX: MATER "~~??̂  CONTRACT NO. : —D A T A RELEASE A U T H O R I Z E D B Y : -^_\- D A T E S A M P L E R E C E I V E D : — —

A T I L E S
C O N C E N T R A T I O N : L O W D A T A F I L E : RBO319VO1D A T E A N A L Y Z E D : O 3 / 1 9 / 9 1 D I L U T I O N F A C T O R : 1 . O O

D E T E C T I O N A M O U N T
C O M P O U N D L I M I T F O U N D( M I C R O G R A M S / L I T E R )

C01O CHLOROMETHANE 10 U
CO19 B R O M O M E T H A N E 1O UC02O VINYL C H L O R I D E 1O UC029 CHLOROETHANE 10 U
C03O METHYLENE C H L O R I D E 9 UC049 1 . 1 - D I C H L O R O E T H E N E 9 UC09O 1 , 1 - D I C H L O R O E T H A N E 9 U
C093 1 , 2 - D I C H L O R O E T H E N E ( T O T A L ) 9 UCOAO C H L O R O F O R M 9 UC069 1 , 2 - D I C H L O R O E T H A N E 9 U
C 1 1 9 1,1. 1 - T R I C H L O R O E T H A N E 9 U
C12O CARBON T E T R A C H L O R I D E 9 UC13O BROMODICHLOROMETHANE 9 U
C14O 1 . 2 - D I C H L O R O P R O P A N E 9 U
C143 C I S - 1 , 3 - D I C H L O R O P R O P E N E 9 UC19O T R I C H L O R O E T H E N E 9 U
C199 DIBROMOCHLOROMETHANE 9 UC l & O 1 , 1 , 2 - T R I C H L O R O E T H A N E 9 U
C169 B E N Z E N E 9 U
C172 T R A N S - 1 , 3 - D I C H L O R O P R O P E N E 9 U
C179 2 - C H L O R O E T H Y L V I N Y L E T H E R 1O UC180 BROMOFORM 9 UC220 TETRACHLOROETHENE 9 U

t . C229 1 . 1 , 2 , 2 - T E T R A C H L O R Q E T H A N E 9 UC230 T O L U E N E 9 UC239 C H L O R O B E N Z E N E 9 U
C240 ETHYLBENZENE 9 U
C269 TRICHLOROFLUOROMETHANE 10 UC279 ACRYLONITRILE 10 U
C360 A C R O L E I N 1OO U

U - U N D E T E C T E D A T T H E L I S T E D D E T E C T I O N L I M I T
> / » C O M P O U N D I S P R E S E N T . B U T BELOW T H E L I S T E D D E T E C T I O N L I M I T



X N S T I D : 433O
KEYSTONE DC

S A M P L E N U M B E R : S B L K
— — — 8

O R O A N I C S A N A L Y S I S D A T A S H E E T
L A B O R A T O R Y N A M E : K E Y S T O N ELAB SAMPLE ID NO. : 91—S A M P L E M A T R I X : W A T E RD A T A R E L E A S E A U T H O R I Z E D B Y

C O N C E N T R A T I O N : L O W
D A T E E X T R A C T E D : . .D A T E A N A L Y Z E D : O 3 / 1 9 / 9 1

C A S E N O . : — —
QC REPORT NO. :C O N T R A C T N O . :
D A T E S A M P L E R E C E I V E D : '

0 3 / 1 8 / 9 1

M I V O L A T I L E S
D A T A F I L E : 4BO316C01A
DILUTION FACTOR: ..... .1.1 P.

C315C325C33OC333C34OC3SOC360C370C375C41OC 4 1 SC420C425C435
C44OC445C450
C46O
C465
C510
C 5 1 S
C525C535C540C55OC 5 5 5C S 6 O
C57O
C543C 5 S O
C585
C590
C610C 6 1 5
C625
C630
C635
C64O
C645

C O M P O U N D iv

P H E N O LB I S < 2 - C H L O R O E T H Y L ) E T H E R
2 - C H L O R O P H E N O L1, 3 - D I C H L O R O B E N Z E N E1. 4 - D I C H L O R O B E N Z E N E1, 2 - D I C H L O R O B E N Z E N E
B I S < 2 - C H L O R O I S O P R O P Y L ) E T H E RN - N I T R O S O D I P R O P Y L A M I N E
H E X A C H L O R O E T H A N EN I T R O B E N Z E N EI S O P H O R O N E2 - N I T R O P H E N O L2> 4-DIMETHYLPHENOLB I S ( 2 - C H L O R O E T H O X Y ) M E T H A N E
2, 4 - D I C H L O R O P H E N O L
1. 2. 4 - T R I C H L O R O B E N Z E N E

N A P H T H A L E N E
H E X A C H L O R O B U T A D I E N E
P - C H L O R O - M - C R E S O LH E X A C H L O R O C Y C L O P E N T A D I E N E
2, 4, 6 - T R I C H L O R O P H E N O L
2 - C H L O R O N A P H T H A L E N ED I M E T H Y L P H T H A L A T E
A C E N A P H T H Y L E N E
A C E N A P H T H E N E
2. 4-DINITROPHENOL4 - N I T R O P H E N O L
2 , 4 - D I N I T R O T O L U E N E2 , & - D I N I T R O T O L U E N E
D I E T H Y L P H T H A L A T E
4 - C H L O R O P H E N Y L P H E N Y L E T H E RF L U O R E N E
4 , A - D I N I T R O - 2 - M E T H Y L P H E N O LN - N I T R O S O D I P H E N Y L A M I N E
4 - B R O M O P H E N Y L P H E N Y L E T H E R
H E X A C H L O R O B E N Z E N E
P E N T A C H L O R O P H E N O L
P H E N A N T H R E N E
A N T H R A C E N E

1PDES
#

10A
11B

1A
21B
22B20B
12B
42B36B40B
38B6A

3A
10B2A
46B
39B34B

8A
35B
1 1 A
16B
25B2BI B5A7A
27B
2BB24B17B
32B

4A
43B
14B
33B

9A
44B

3B

D E T E C T I ON AMOUNT
L I M I T F O U N D( M I C R O G R A M S / L I T E R )

10 U
10 U1O U1O U
10 U10 U
10 U
10 U1O U1O U10 U10 u
10 U
10 U10 U10 u
10 U10 U
10 U10 U10 U10 u10 U10 U
10 U
50 U50 U
10 U
10 U10 U
10 U10 U
50 U10 U
10 U
10 U
50 U10 u
10 Ur



r r
rr

-I:
L

Mli:

K E Y S T O N E D C # — — — 8

S A M P L E N U M B E R : S B L K

S E M I V O L A T I L E O R 6 A N I C S A N A L Y S I S D A T A S H E E T , C O N T I N U E D
D A T A F I L E : 4B0316C01A ,

C O M P O U N D

C 6 S O D I - N - B U T Y L P H T H A L A T EC653 F L U O R A N T H E N E
C 7 1 5 P Y R E N E
C72O B U T Y L B E N Z Y L P H T H A L A T EC725 3 , 3 ' - D I C H L O R O B E N Z I D I N E
C73O B E N Z O ( A ) A N T H R A C E N E
C745 B I S < 2 - E T H Y L H E X Y L ) P H T H A L A T E
C740 C H R Y S E N EC76O D I - N - O C T Y L P H T H A L A T E
C76S B E N Z O ( B > FLUORANTHENEC770 B E N Z O ( K ) F L U O R A N T H E N E
C773 B E N Z O < A ) P Y R E N E
C78O I N D E N O (1.2, 3-CD ) P YR ENE
C785 D I B E N Z O < A . H > A N T H R A C E N EC79O B E N Z O ( G H I ) P E R Y L E N E
C310 N-N I T R O S O D I METHYLAM I NEC 7 1 0 B E N Z I D I N E
C620 1 , 2 - D I P H E N Y L - H Y D R A Z I N E

D E T E C T I O N A M O U N TN P D E S L I M I T F O U N D
# < M I C R O G R A M S / L I T E R )

26B
31B45B
15B
23B

SB
13B

18B
29B

7B
9B6B

37B
I 9 BSB
41B

4B
30B

1O U
10 U
1O U
1O U
20 U
10 U
1O U
10 U
1O U
1O U
10 U
1O U
1O U
10 U10 u10 u

100 U10 U
U - U N D E T E C T E D A T T H E L I S T E D D E T E C T I O N L I M I TJ * C O M P O U N D I S P R E S E N T , B U T BELOW T H E L I S T E D D E T E C T I O N L I M I T
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H a r d l n g9800 Richmond Avenue. S u i t e ISOHouston. Texas 77042713/789-8050
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CE
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DE
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D A T E

Y r
?<\

<?°l
tT
T̂
^
I f

/
(/

/// f
1I
/

Mo
0
0
0
O
Op
o
0
0c

J
3
3
3
3
3
3
5
3
3

Dy
/
/
/
/
/
1
/
1
1
t

f
y
<{•
f
If
Y
<f
if
^
V

T i m e
/
)

I|
/
1

1|
|
/

3̂
3
3
5
5
S
777

1
I
I
1
V
HYj
lI

^
^̂
$o
op
O
Oo

S T A T I O N D E S C R I P T I O N /
N O T E S

5vO - A. M«»*"
5 u> - i. /«-**'
< .̂  _^ ^^ / */«< h't.

C — ^ 1 !•*»•*•*
5 L.J - / iL A"k«''
»S W - | <5L U<?r\
^ ca - ( lf(*>h'<-
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A N A L Y S I S R E Q U E S T E D

1 EP
A 6

01/
801

0
1 EP

A 6
02/

802
0

1 EP
A 6

24/
824

0
1 EP

A 6
25/

827
0

J i
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1
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^^m6%

o
V

X

QQC£

X

ta
£
VI0h

X

4

e-

X

X

4
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X
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X
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L A BN U M B E R
Y r W k S e q

[ ) E P T H
I N

F E E T
COL

M T D
CD

QA
CODE M I S C E L L A N E O U S C H A I N O F C U S T O D Y R E C O R D

R E L I N Q U I S H E D B Y : (Signature),
/yjct^^ f utoê -̂ r̂ X

R E L I N Q U I S H E D B Y : ISignatunI

R E L I N Q U I S H E D B Y : ISignatunI

R E L I N Q U I S H E D B Y : ISignaturcl

D ISPATCHED BY : (Signature! DATE,

R E C E I V E D B Y : (Signatura) D A T E / T I M E

R E C E I V E D B Y : (Signature) D A T E ,

R E C E I V E D B Y : ISignatunI D A T E

R E C E I V E D B Y : (Signature) D A T E

' T I M E R E C E I V E D F O R L A B B Y : D A T E(Signature)

' T I M E

/ T I M E

/ T I M E

/ T I M E

M E T H O D O F S H I P M E N T
Labora tory C o p y • P r o j e c t O f f i c e C o p y F i e l d o r O f f i c e C o p yW h i t e Y e l l o w Pink
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D E P T H
I N

F E E T
COL

M T D
CD

QA
CODE M I S C E L L A N E O U S C H A I N O F C U S T O D Y R E C O R D

R E L I N Q U I S H E D B Y : (Signature) . ,

R E L I N Q U I S H E D B Y : (Signature!

R E L I N Q U I S H E D B Y : {Signature)

R E L I N Q U I S H E D B Y : (Signature)

D I S P A T C H E D B Y : ISigntlun) D A T E

R E C E I V E D B Y : (Signature) D A T E / T I M E
f c £ * W j t h i l e N S ' / S

R E C E I V E D B Y : (Signature) D A T E ;

R E C E I V E D B Y : (Signature) D A T E

R E C E I V E D B Y : (Signature) D A T E

/ T I M E R E C E I V E D F O R L A B B Y : D A T E(Signature)

' T I M E

/ T I M E

/ T I M E

/ T I M E

M E T H O D O F S H I P M E N T

L a b o r a t o r y C o p y P r o j e c t O f f i c e C o p y F i e l d o r O f lice Copy
W h i t " V n l l , , , . . Plr .1 .
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H a r d i n g Lawson Associates
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Case
1

Descr ip t i on
Short term with uns tabi l ized waste inp l a c e , water at the dike crest, withouttruck load. One layer of geogridi n s t a l l e d

F a c t o r o fS a f e t y
1.38( inboard)



O R A N G E S U P E F U N O S U A S T E C O N T . S L E F T S I D E O I K E S 0 3 / 1 1 / 9 1 S 1
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
9.
1.
2.
23.
3.
4.
27.
10.
8.
16.
10.
6.
7.
23.
2.
9.
26.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.
4.
50.
148.
160.
286.

0.
50.
124.
147.
162.
182.
221.5
229.
258.
135.
182.
50.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
131.
163.
151.2
147.
177.

2.
23.
3.
4.
27.
10.
8.
16.
17.
6.
7.
8.
27.
9.
26.
10.
18.
12.
.12
.085
.073
.11
.00001
.125 ,
0.
98.
98.,
56.
56.

86.5
86 -5. x—98. j-
98>(92.
78.
84.5,-'
88.
86.5 .
88 ./
56.5
56.5
99.5
100.5
99.5
98.
98.
88.
99.
99.
98.
92.
90.
92.
98.
88.
90.

2.
6.
1.
1.
1.
6.
3.
1.
1.
2.
2.
2.
6.
2.
2.
2.
2.
4.
1. 0. 1.1
.3 0. 1.1
.3 0. 1.1
.5 0. 1.1
1. 0. 1.1
0. 34. 1.1
0.0624

' • ' • - . •
/ ' ; , ' • ' " ' " ' ' * • •' -'• ' t •- . ' ' - . ' : • /

.X->.;.:. ' ' , '

0.7
0.6
0.6
0.0
0.0
0.9



0.
0. 1. 0.
90.0 131.5 176.
20.
56.5
76.5
20.
S E A R C H
175. 110. 20.

.05
3.52

20.

1. 1.5



T E N S L 0 1 P R O G R A M - V E R S I O N 2 . 1 ( A U G . 9 . 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1 9 8 6 .

DATE 08-05-1991
T I M E 1 5 : 1 5

O R A N G E S U P E F U N D S W A S T E C O N T . S L E P T S I D E D I K E $ 0 3 / 1 1 / 9 U 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO.

1
2
3
4
5
6

GAMMA CBAR TAN (PHI BAR) RU NU
.120 1.000 vy .000 PHREATIC .70
.085 .300 y/ .000 PHREATIC .60
.073 .300 *J .000 PHREATIC .60
.110 .SOOy ,,000 PHREATIC .00
.000 1.000 y .000 PHREATIC .00
.125 .000 .675 PHREATIC .90 S

IT"

L I N E A R R A Y : ^ /
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

X - L E F T
50.00 '

124.00 ^
131. DO/
147.00 •/
162.00 ,y
177.00
182.00 ^
258.00
271.00^
182.00 ^
221 .50 .̂ -
229.00
131.00
124.00 ....
135.00
147.00
258.00
50.00

P H R E A T I C S U R F A C E
NO. X-COORO.

1
2
3
4

50.00
148.00
160.00
286.00

Y - L E F T / X - R I G H T
86.5CK/ 124.00
86.50-7 131.00/
90.00 / 147.00'
98.00, 162.00 v/98.00 ' 177.00

/90.00- 182.00
88.00 . 258.00--
88.00 271.00
98.00 286.00
88.00 w. 221.50
78.00 229.00^-
84.50 258.00
90.00 177.00
86.50 , 135.00
86.50. 147.00
88.00 182.00
88.00 286.00
56.50 286.00

COORDINATES: , S
Y-COORD. ^

98.00 -
98.00
56.00
56.00 •/

Y - R I G H T /
86.50V
90.00 ,/
98.00 "

/

90.007
88.00K

- 88.00-
98.00-
98.00
78.00̂
84.50-

-̂-88.00 '
90.00
86.50,,

.S8.00
88.00
88.00
56.50 „

• -~-

SLOPE
.0000
.5000
.5000
.0000

-.5333
-.4000
.0000
.7692
.0000

-.2532
.8667
.1207
.0000
.0000
.1250
.0000
.0000
.0000

S O I L
2
6
1
1
1
6
3
1
1
2
2
2
6
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*

U N I T W E I G H T O F F L U I D = .0624 K I P / F T 3

N O S T O N E C O L U M N S .



T E N S A R G E O G R I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T ^COVERAGE

1 90.00 131.50 176.00 100.

T E N S A R G E O G R I D S T R E N G T H D A T A :
L A Y E R U L T S T R E N W R K G S T R E N F S - P U L L O U T

K I P S / F T K I P S / F T
1 3.52 3.52 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I O S = . 0 5

A P P R O X I M A T E L Y 2 0 . S L I C E S W I L L B E U S E D A T R M A X .
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50

T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 175.00, I N I T I A L Y = 110.00.
DELX = 20.00, DELY = 20.00.

X = 175.00 . Y = 110.00 :
F S

R A D I U S G E O G R I D S A T
W O R K S T R E S S

53.50
52.50
51.50
50.50
49.50
48.50
47.50
49.25
49.00
48.75
48.25
48.00
47.75
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.468
1.450
1.432
1.415
1.399
1.384
1.392
1.395
1.391
1.388
1.382
1.384
1.387
1.414
1.442
1.470
1.502
1.540
1.584
1.630
1.679
1.739
1.799
1.844
1.895
1.955
2.085

F S F S D R I V I N G
G E O G R I D S A T W I T H O U T M O M E N T :
U L T S T R E S S G E O G R I D S K I P - F T / F T

1.468
1.450
1.432
1.415
1.399
1.384
1.392
1.395
1.391
1.388
1.382
1.384
1.387
1.414

.468

.450

.432

.415

.399

.384

.388

.395

.391

.388

.382

.384

.386

.398
1.442 1.412
1.470 1.427
1.502 1.442
1.540 1.462
1.584 1.485
1.630 1.509
1.679 1.531
1.739 .563
1.799 .598
1.844 .635
1.895 .676 ..
1.955 .724
2.085 1.838

1322.4
1279.1
1237.7
1194.5
1151.9
1108.5
1065.3
1141.0
1130.1
1119.3
1097.8
1086.9
1076.1
1020.8
975.0
932.0
889.4
845.6
801.6
759.3
718.9
676.8
634.7
594.8
555.4
515.7
474.4

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.000

.000

.004

.000

.000

.000

.000

.000

.001

.016

.029

.044

.060

.078

.099

.122

.147

.176

.201

.210

.220

.232

.248

# S L I C E S

29
29
30
28
28
28
28
28
28
28
28
28
28
27
26
26
24
24
23
23
22
22
21
21
21
21
20

T H E L O W E S T F A C T O R O F S A F E T Y W A S 1.382 A T R 48.25.

X = 195.00 , Y = 110.00 :
F S F S F S D R I V I N G D E L T A F S



R A D I U S i
1

53.50
52.50

D ( F S ) / D R I :
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50.
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T

X = 155

R A D I U S

53.50
52.50

D ( F S ) / D R I
51.50
50.50
49.50
48.50
50.25
50.00
49.75
49.25
49.00
48.75
47.50
46.50
45.50
44.50
43.50
45.25
45.00
44.75
44.25
44.00
43.75
42.50
41.50
40.50
39.50

G E O G R I O S A T
W O R K S T R E S S

1.990
2.029

S N E G A T I V E
2.081
2.161
2.212
2.257
2.313
2.382
2.439
2.506
2.591
2.703
2.847
3.005
3.153
3.377
3.711
4.082
4.557
5.081
5.804

FACTOR OF

.00 . Y =
F S

G E O G R I D S A l
W O R K S T R E S !

2.612
2.616

S N E G A T I V E
2.621
2.625
2.623
2.640
2.626
2.627
2.628
2.626
2.628
2.638
2.646
2.651
2.657
2.655
2.670
2.647
2.650
2.653

-2.658
2.668
2.669
2.673
2.673
2.678
2.682

G E O G R I D S A T
I U L T S T R E S S

1.990
2.029

A T R M A X .
2.081
2.161
2.212
2.257
2.313
2.382
2.439
2.506
2.591
2.703
2.847
3.005
3.153
3.377
3.711
4.082
4.557
5.081
5.804

S A F E T Y W A S

110.00 :
F S

T GEOGRIDS AT
S U L T S T R E S S

2.612
2.616

A T R M A X .
2.621
2.625
2.623
2.640
2.626
2.627
2.628
2.626
2.628
2.638
2.646
2.651
2.657
2.655
2.670
2.647
2.650
2.653
2.658 :

2.668
2.669,

; 2.673
' 2.673.

2.678 ;
2.682 V

W I T H O U T
GEOGRIDS I

1.855
1.890

1.937
2.010
2.055
2.093
2.141
2.201
2.248
2.304
2.376
2.473
2.599
2.735
2.861
3.054
3.345
3.668
4.077
4.515
5.116

1.990 AT R

F S
W I T H O U T
G E O G R I D S

2.612
2.616

2.621
2.625
2.623
2.640
2.626
2.627
2.628
2.626
2.628
2.638
2.646
2.651
2.657
2.655
2.670
2.647.
2.650
2.653
2.658 ; ' ? .
2.668 :-:

2.669.
2.673
2.673

• 2.678
2.682

M O M E N T :
K I P - F T / F T

1254.5
1195.6
1134.1
1072.9
1013.1
953.7
894.9
835.0
778.5
724.0
669.4
613.6
557.9
504.0
454.8
403.4
349.2
301.1
254.5
210.9
169.1

53.50

D R I V I N G
M O M E N T :

K I P - F T / F T

742.1
708.0

674.6
642.0
611.4
577.5
634.0
626.0
618.1
603.3
595.2
585.3
547.2
517.7
489.0
462.1
433.1
483.7
476.4
469.2
455.0
446.4
439.8
407.3
382.3
357.6
333.6

DUE TO
G E O G R I D S

.134

.139

.144

.151

.157

.164

.172

.181

.191

.202

.215

.230

.248

.269

.293

.323

.365

.415

.479

.565

.689

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000•V .000
i .000

• .000; ' . 0 0 0
'•' .0004,
' • ' : -.000/1,

• ' , .OOO f̂

# S L I C E S

28
28
28
28
27
26
25
25
24
22
22
21
22
22
19
19
17
18
18
17
14

* S L I C E S
"

28
28

28
28
27
26
28
28
28
27
27
26
26
26
26
25
24
25
25
25

;>. ••". 25
-i-' 24

24
.̂ - 24
*>:-' 24 -,

•K . : 23 .
&f ' 23



38.50 Z.695 2.695
37.50 2.713 2.713
36.50 2.738 2.738
35.50 2.796 2.796
34.50 2.889 2.889
33.50 2.971 2.971

T H E L O W E S T F A C T O R O F S A F E T Y W A S 2

X = 175.00 . Y = 130.00 :
F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T
W O R K S T R E S S U L T S T R E S S

73.50 .707 1.707
72.50 .687 1.687
71.50 .666 1.666
70.50 .645 .645
69.50 .625 .625
68.50 .607 .607
67.50 .587 .587
66.50 .570 .570
65.50 .549 .549
64.50 .532 .532
63.50 .517 .517
62.50 1.503 1.503
61.50 1.492 1.492
60.50 1.481 1.481
59.50 1.471 1.471
58.50 1.509 1.509
60.25 1.479 1.479
60.00 1.476 1.476
59.75 1.474 1.474
59.25 1.476 1.476
59.00 1.483 1.483
58.75 1.496 1.496
57.50 1.565 1.565
56.50 1.629 1.629
55.50 1.701 1.701
54.50 1.779 1.779
53.50 1.876 1.876

T H E L O W E S T F A C T O R O F S A F E T Y U A S

X = 175.00 . Y = 90.00 :
F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T
W O R K S T R E S S U L T S T R E S S

F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R

2.695
2.713
2.738
2.796
2.889
2.971

.612 AT R

F S
W I T H O U T
G E O G R I D S

1.707
1.687
1.666
1.645
1.625
1.607
1.587
1.570
1.549
1.532
1.517
1.503
1.492
1.481
1.471
1.498
1.479
1.476
1.474
1.476
1.481
1.490
1.533
1.573
1.617
1.664
1.722

I. 471 AT R

F S
W I T H O U T
G E O G R I D S
FOR R = .
FOR R =
FOR R =
FOR R =
FOR R =
FOR R -
FOR R *
FOR R =
FOR R =
FOR R ̂

309.2
285.5
262.2
237.2
211.4
189.0

53.50.

D R I V I N G
M O M E N T :

K 1 P - F T / F T

1803.2
1756.7
1710.8
1665.9
1618.8
1570.3
1523.3
1473.4
1427.8
1379.7
1329.8
1279.2
1227.0
1175.5
1124.4
1072.1
1162.7
1149.9
1137.1
1111.3
1099.5
1085.8
1017.9
964.0
910.8
859.6
806.0

59.50

D R I V I N G
M O M E N T :

K I P - F T / F T

33.50.
32.50.
31.50.
30.50.
29.50.
28.50.
27.50.
26.50.
25.50.
24.50.

.000

.000

.000

.000

.000

.000

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.011

.000

.000

.000

.000

.002

.006

.032

.056

.084

.116

.154

D E L T A F S
DUE TO

G E O G R I D S

22
22
21
21
19
19

# S L I C E S

29
29
29
29
29
28
27
25
24
25
25
24
23
23
23
22
23
23
23
23
22
22
22
21
21
19
19

# S L I C E S



F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =

T H E L O W E S T F A C T O R O F S A F E T Y WAS********* A T R

X = 180.00 , Y =

R A D I U S

53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00
51.75
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

F S
G E O G R I D S A T
W O R K S T R E S S

1.396
1.391
.408
.393
.390
.389
.395
.400
.404
.429
.453
.479
.511
.546
.584

1.625
1.668
1.723
1.766
1.806
1.851
1.906
2.009
2.084
2.155
2.234
2.329

T H E L O W E S T F A C T O R O F

X = 170.00 , Y =

R A D I U S
F S

GEOGRIDS AT

110.00 :
F S

G E O G R I D S A T
U L T S T R E S S

1.396
.391
.408
.393
.390
.389
.395
.400
.404
.429

1.453
1.479
1.511
1.546
1.584
1.625
1.668
1.723
1.766
1.806
1.851
1.906

' 2.009
2.084
2.155
2.234
2.329

S A F E T Y W A S

110.00 :
F S

G E O G R I D S A T
W O R K S T R E S S U L T S T R E S S

53.50
52.50
51.50
50.50
49.50

.618

.593

.567

.543

.517

1.618
1.593
1.567
1.543

; 1.517

F S
W I T H O U T
G E O G R I D S

1.396
1.391
1.399
1.393
1.390
1.389
1.393
1.396
1.397
1.409
1.421
1.434
1.452
1.471
1.492
1.514
1.536
1.566
1.596
1.629
1.666
1.712
1.803
1.867
1.926
1.989
2.066

1 .389 AT R

F S
W I T H O U T
G E O G R I D S

1.618
1.593 t.
1.567
1.543
1.517

23.50.
22.50.
21.50.
20.50.
19.50.
18.50.
17.50.
16.50.
15.50.
14.50.
13.50.

= 59.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

1394.4
1347.4
1297.8
1382.3
1369.9
1360.1
1335.1
1321.6
1309.7
1247.8
1198.8
1150.3
1099.5
1049.8
1000.9
952.4
905.8
856.6
809.7
763.5
717.6
670.4
623.7
578.8
535.8
491.3
446.7

52.75

D R I V I N G
M O M E N T :

K I P - F T / F T

1198.4
1162.9
1128.2
1092.2
1057.3

D E L T A F S
DUE TO #

G E O G R I D S

.000

.000

.009

.000

.000

.000

.002

.004

.007

.020

.032

.044

.059

.074

.092

.111

.133

.157

.170

.177

.185

.194

.205

.217

.229

.244

.263

•

D E L T A F S
DUE TO #

G E O G R I D S

.000.000 :-.•".-.ooo : J a J i '' . ? ' - ; o o o ; ^ * -

.000 : K

S L I C E S

30
31
30
30
30
31
31
30
30
29
29
28
27
26
26
26
25
24
24
24
24
23
23
23
23
20
20

S L I C E S

28
28
28
28
26

• £ > • ' , : • • > . • < , • ' . -



48.50 1
47.50 1
46.50 1
45.50 1
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50 1
35.50 1
34.50 1
33.50

T H E L O W E S T F A (

X = 175.00

.496 .496

.475 .475

.454 .454

.436 .436

.419 .419

.410 1.410

.433 1.433

.415 1.415

.410 1.410

.408 1.408

.415 1.415

.421 1.421

.427 1.427

.465 1.465

.502 1.502

.541 1.541

.589 1.589

.642 1.642

.705 1.705

.769 1.769

.849 1.849

.934 1.934
: T O R O F S A F E T Y M A S

. Y = 115.00 :
F S F S

R A D I U S G E O G R I D S A T
W O R K S T R E S S

58.50
57.50

1.523
1.503

56.50 1.480
55.50
54.50

1.464
1.445

53.50 1.428
52.50 1.411
51.50
50.50
49.50

1.397
1.387
1.407

51.25 1.395
51.00
50.75
50.25
50.00
49.75
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

1.392
1.388
1.390
1.395
1.400
1.436
1.467
1.508
1.551
1.600

.655

.716

.788

.862

.919
1.985

G E O G R I D S A T
U L T S T R E S S

1.523
1.503
1.480
1.464
1.445
1.428
1.411
1.397
1.387
1.407
1.395
1.392
1.388
1.390
1.395
1.400
1.436
1.467
1.508
1.551
1.600
1.655
1.716
1.788
1.862
1.919
1.985

1.496
1.475
1.454
1.436
1.419
1.410
1.421
1.415
1.410
1.408
1.413
1.415
1.418
1.437
1.456
1.475
1.500
1.528
1.561
1.592
1.634
1.679

1.408 AT R

F S
W I T H O U T
G E O G R I D S

1
1
1
1
1
1
1
1
1
1

.523

.503

.480

.464

.445

.428

.411

.397

.387

.398
1.395
1
1

.392

.388
1.390
1 .392
1.395
1
1
1
1
1
1
1
1
1

.413

.429

.452

.475

.501

.530

.563

.602

.643
1.689
1.743

1020.1 .000
983.1 .000
946.1 .000
907.8 .000
869.6 .000
832.1 .000
794.3 .012
860.2 .000
850.9 .000
841.5 .000
822.6 .002
813.2 .005
803.8 .009
755.7 .028
716.7 .046
679.8 .066
641.7 .089
604.1 .114
566.2 .144
531.2 .177
495.0 .216
459.6 .254

43.75.

D R I V I N G D E L T A F S
M O M E N T :

K I P - F T / F T
1449.6
1406.5
1367.2
1321.6
1279.1
1235.1
1191.4
1145.8
1100.0
1055.2
1133.2
1122.1
1111.1
1088.8
1077.6
1066.4
1009.4
965.0
917.7
872.2
827.1
782.3
737.7
692.9
649.8
607.4
565.1

26
26
26
25
25
25
25
25
25
25
25
25
25
25
24
23
22
22
21
20
20
20

DUE TO # SLICES
G E O G R I D S

.000

.000

.000

.000

.000

.000

.000

.000

.000

.009

.000

.000

.000

.000

.002

.005

.023

.038

.056

.076

.099

.124

.153

.186

.219

.229

.242

29
28
27
26
27
26
26
26
25
25
25
25
25
25
25
25
25
24
23
22
22
22
20
19
19
19
19

THE LOWEST FACTOR OF SAFETY WAS 1.387 AT R = 50.50.



X = 175.00 , Y 105.00 :
F S

R A D I U S G E O G R I D S A T
W O R K S T R E S S

48.50 1.430
47.50 1 .413
46.50 1.398
45.50 1.410
47.25 1.409
47.00 1.406
46.75 1.402
46.25 1.401
46.00 1.402
45.75 1.406
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

.426

.447

.471

.500

.529

.565

.604

.649

.691

.745

.782

.821
32.50 1.868
31.50 1.924
30.50 2.038
29.50 2.110
28.50 2.155

F S
G E O G R I D S A T
U L T S T R E S S

1.430
1.413
1.398
1.410
1.409
1.406
1.402
1.401
1.402
1.406
1.426
1.447
1.471
1.500
1.529
1.565
1.604
1.649
1.691
1.745
1.782
1.821
1.868
1.924
2.038
2.110
2.155

F S
W I T H O U T
G E O G R I O S

1.430
1.413
1.398
1.405
1.409
1.406
1.402
1.401
1.402
1.404
1.410
1.419
1.431
1.446
1.460
1.478
1.497
1.521
1.540
1.567
1.596
1.627
1.664
1.710
1.810
1.868
1.898

D R I V I N G
M O M E N T :

K I P - F T / F T

1178.6
1137.7
1095.2
1052.2
1126.9
1116.3
1105.7
1083.2
1072.8
1062.5
1011.1
969.1
927.1
884.0
843.3
801.6
760.4
718.6
680.4
640.6
601.6
563.6
525.2
487.3
449.2
413.6
379.0

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.005

.000

.000

.000

.000

.000

.003

.016

.027

.040

.054

.070

.087

.106
.128
.151
.178
.187
.195
.204
.214
.228
.242
.257

# S L I C E S

29
29
29
28
29
29
29
28
28
28
28
28
28
26
25
25
25
24
23
23
23
23
22
22
22
22
20

THE LOWEST FACTOR OF SAFETY WAS 1.398 AT R - 46.50.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 175.00.
Y = 110.00.
R A D I U S O F C R I T I C A L C I R C L E = 48.25.

M I N I M U M F S = 1.382 ( T E N S A R G E O G R I D S A T W O R K I N G S T R E S S ) .

F S ( T E N S A R G E O G R I D S A T U L T I M A T E S T R E S S ) = 1.382.
F S ( U N R E I N F O R C E D ) = 1.382.
T O T A L D R I V I N G M O M E N T = 1097.78 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 61.75.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

C R I T I C A L C I R C L E DOES N O T I N T E R S E C T T E N S A R G E O G R I D S .

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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1A Case 1, but with the truck load 1.28( i n b o a r d )



T M G E wwu«««* ccm.suEFT S.OE
0.0 o
1. n̂

5.
6.

11.

16.

27.
999.
13.

147.
162.
182.
221.5
229.
258.
135.
182.
50.
286.
168.

151.2
147.
177.

86.5
98.
98.
92.
78.
84.5
88.
86.5
83.
56.5
56.5
99.5
100.5

V 0 Q

If.
18.
19.
20.
21.
22.

286.
286.
151.30
157.20
157.301?1

98.
88.
99.
99.
98.
90.
92.
98.
88.
90.

25.
19.
20.

25.
3.
25.
19.
20.
21.
4.
27.
10.
8.
16.
17.
6.

1.
5.
5.
5.
1.
1.
6.
3.

23.
2.
9.
26.
8.
I t .
999.
1.
2.
3.
«.
5.
6.
99.

27.
9.
26.
10.
18.
12.

.085
.073
.11
-712
.125

2.
1.
6.
2.
2.

.3

.3
.5
1.0
0.

L I•-.'1.1

0.7
0.6
0.6
0.0
0.0
0.9



4.
50.
148.
160.
286.
0.
0.
90.0
20.
S 6 . S
76.5
20.
S E A R C H
175.

0.
98.
98.
56.
56.
1.
131.5

110.

0.0624

0. .05
176. 3.52

20. 20.

1. 1.5



TENSL01 PROGRAM - VERSION 2.1 < A U G . 9, 1989): . *
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D . C&O& f / r
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

D A T E 08-05-1991
T I M E 15:18

O R A N G E S U P E F U N D S U A S T E C O N T . S L E F T S I D E D I K E $ 0 3 / 1 1 / 9 U 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA C8AR TAN(PHIBAR) RU MU

1 i/-1 2 0 I- 0 0 0 - ° 0 0 PHREATIC .70 •
2 7 .085 .300 .000 PHREATIC .60
3 /.073 .300 .000 PHREATIC .60
4 , -.110 .500 .000 PHREATIC .00
5 .712 1.000 .000 PHREATIC .00
6 7 .125 .000 .675 PHREATIC .90

L I N E A R R A Y :
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

X - L E F T
50.00

124.00
131.00
147.00
151.20
151.30
157.20
157.30
162.00
177.00
182.00
258.00
271.00
182.00
221.50
229.00
151.20
131.00
124.00
135.00
147.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORO.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 124.00
86.50 131.00
90.00 147.00
98.00 151.20
98.00 151.30
99.00 157.20
99.00 157.30
98.00 162.00
98.00 177.00
90.00 182.00
88.00 258.00
88.00 271.00
98.00 286.00
88.00 221.50
78.00 229.00
84.50 258.00
98.00 157.30
90.00 177.00
86.50 135.00
86.50 147.00
88.00 182.00
88.00 286.00
56.50 286.00

C O O R D I N A T E S : . ^ / "
Y-COORD.

98.00
98.00
56.00
56.00

Y - R I G H T
86.50
90.00
98.00
98.00
99.00
99.00
98.00
98.00
90.00
88.00
88.00
98.00
98.00
78.00
84.50
88.00
98.00
90.00
86.50
88.00
88.00
88.00-
56.50

SLOPE S O I L T O P L I N E
.0000
.5000
.5000
.0000

9.9994
.0000

-9.9994
.0000

-.5333
-.4000
.0000
.7692
.0000

-.2532
.8667
.1207
.0000
.0000
.0000
.1250
.0000
.0000
.0000

2
6
1
1
5
5
5
1
1
6
3
1
1
2
2
2
1
6
2
2
2
2
4

*
*
*
*
*
*
*
*
*
*
*
*
*



U N I T W E I G H T O F F L U I O = .0624 K I P / F T 3

N O S T O N E C O L U M N S .

T E N S A R G E O G R I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E

1 90.00 131.50 176.00 100.

T E N S A R G E O G R I O S T R E N G T H D A T A :
L A Y E R U L T S T R E N W R K G S T R E N F S - P U L L O U T

K I P S / F T K I P S / F T
1 3.52 3.52 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I O S = . 0 5

A P P R O X I M A T E L Y 2 0 . S L I C E S W I L L B E U S E D A T R M A X .
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 175.00, I N I T I A L Y * 110.00.
DELX » 20.00. DELY = 20.00.

175.00 . Y = 110.00 :

F S
R A D I U S G E O G R I D S A T

W O R K S T R E S S

53.50
52.50
51.50
50.50
49.50
48.50
47.50
49.25
49.00
48.75
48.25
48.00
47.75
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50

.375

.356

.336

.317

.298

.281

.285

.294

.290

.286

.278

.279

.281

.300

.321

.342

.365

.393

.425

.459

.493
38.50 1.536
37.50 1.577
36.50 1.604
35.50 1.633
34.50 1.667
33.50 1.753

F S
GEOGRIDS AT
U L T S T R E S S

1.375
1.356
1.336
1.317
1.298
1.281
1.285
1.294
1.290
1.286
1.278
1.279
1.281
1.300
1.321
1.342
1.365
1.393
1.425
1.459
1.493
1.536
1.577
1.604
1.633
1.667
1.753

F S
W I T H O U T
G E O G R I D S

1.375
1.356
1.336
1.317
1.298
1.281
1.281
1.294
1.290
1.286
1.278
1.279
1.280
1.286
1.294
1.302
1.310
1.322
1.336
1.350
1.362
1.380
1.401
1.421
1.443
1.469
1.544

D R I V I N G
M O M E N T :

K I P - F T / F T

1411.0
1367.8
1326.4
1283.1
1240.6
1197.2
1153.9
1229.6
1218.7
1207.9
1186.4
1175.6
1164.7
1109.4
1063.7
1020.6
978.0
934.3
890.2
848.0
807.5
765.4
723.4
683.5
644.0
604.3
563.0

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.000

.000

.004

.000

.000

.000

.000

.000

.001

.015

.027

.040

.055

.071

.089

.109

.131

.156

.176

.183

.190

.198

.209

# S L I C E S

29
29
30
28
28
28
28
28
28
28
28
28
28
27
26
26
24
24
23
23
22
22
21
21
21
21
20

THE LOWEST FACTOR OF SAFETY WAS 1.278 AT R 48.25.



X = 195.00 . Y = 110.00

R A D I U S

53.50
52.50

D ( F S ) / D R
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50

F S
G E O G R I D S A T

W O R K S T R E S S

1.746
1.770

F S
G E O G R I D S A T
U L T S T R E S S

.746

.770

F S
W I T H O U T
G E O G R I D S

.628

.649

D R I V I N G
M O M E N T :

K I P - F T / F T

1428.6
1369.7

D E L T A F S
DUE TO *

G E O G R I D S

.118

.121

S L I C E S

28
28

I S N E G A T I V E A T R M A X .
1.803
1.857
1.885
1.920
1.962
1.998
2.022
2.159
2.285
2.422
2.644
2.917

- 2 FAILURE SURFACES
39.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

21.915
3.153
3.377
3.711
4.082
4.557
5.081
5.804

T H E L O W E S T F A C T O R O F

X = 155.00 , Y =

R A D I U S

53.50
52.50

D ( F S ) / D R
51.50
50.50
49.50
48.50
50.25
50.00
49.75
49.25
49.00
48.75
47.50
46.50
45.50
44.50
43.50
45.25
45.00
44.75

F S
GEOGRIOS AT
W O R K S T R E S S

2.601
2.604

I S N E G A T I V E
2.608
2.612
2.610
2.625
2.613
2.614
2.615
2.612
2.614
2.624
2.630
2.635
2.639
2.637
2.651
2.629
2.632
2.635

.803

.857

.885

.920

.962

.998
2.022
2.159
2.285
2.422
2.644
2.917

FOR R= 39
21.915

3.153
3.377
3.711
4.082
4.557
5.081
5.804

S A F E T Y W A S

110.00 :

F S
G E O G R I D S A T
U L T S T R E S S

2.601
2.604

AT RMAX.
2.608
2.612
2.610
2.625
2.613
2.614
2.615
2.612
2.614
2.624
2.630
2.635
2.639
2.637
2.651
2.629
2.632
2.635

.678

.727

.751

.781

.817

.847

.864

.991
2.102
2.221
2.419
2.662

1308.2
1247.0
1187.2
1127.8
1069.0
1009.1
952.6
874.6
788.6
702.3
616.6
533.6

.125

.130

.134

.139

.145

.151

.157

.168

.183

.201

.224

.254

28
28
27
26
25
25
24
23
23
22
23
23

. 5 0 ( I D E N T I F I E D L E F T T O R I G H T )
21.915

2.861
3.054
3.345
3.668
4.077
4.515
5.116

1.746 AT R

F S
W I T H O U T
G E O G R I D S

2.601
2.604

2.608
2.612
2.610
2.625
2.613
2.614
2.615
2.612
2.614
2.624
2.630
2.635
2.639
2.637
2.651
2.629
2.632
2.635

1.3
454.8
403.4
349.2
301.1
254.5
210.9
169.1

53.50

D R I V I N G
M O M E N T :

K I P - F T / F T

745.3
711.2
677.8
645.2
614.6
580.7
637.2
629.2
621.3
606.5
598.4
588.5
550.4
520.9
492.2
465.3
436.3
486.9
479.6
472.4

.000

.293

.323

.365

.415

.479

.565

.689

D E L T A F S
DUE TO *

G E O G R I D S

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

6
19
19
17
18
18
17
14

S L I C E S

28
28
28
28
27
26
28
28
28
27
27
26
26
26
26
25
24
25
25
25



44.25
44.00
43.75
42.50
41.50
40.50
42.25
42.00
41.75
41.25
41.00
40.75
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T

X = 175

R A D I U S

73.50
72.50
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
60.25
60.00
59.75
59.25
59.00
58.75
57.50
56.50
55.50
54.50
53.50

2.639
2.649
2.650
2.652
2.651
2.654
2.652
2.652
2.651
2.652
2.6S3
2.654
2.656
2.667
2.683
2.705
2.759
2.846
2.921

FACTOR OF

.00 , Y «
F S

G E O G R I D S A T
W O R K S T R E S S

1.627
1.606
1.584
1.562
1.541
1.521
1.500
1.481
1.459
1.439
1.422
1.405
1.391
1.377
1.363
1.393
1.374
1.370
1.367
1.367
1.372
1.382
1.439
1.491
1.549
1.612
1.689

2.639
2.649
2.650
2.652
2.651
2.654
2.652
2.652
2.651
2.652
2.653
2.654
2.656
2.667
2.683
2.705
2.759
2.846
2.921

S A F E T Y W A S

130.00 :
F S

GEOGRIDS AT
U L T S T R E S S

1.627
1.606
1.584
1.562
1.541
1.521
1.500
1.481
1.459
1.439
1.422
1.405
1.391
1.377
1.363
1.393
1.374
1.370
1.367
1.367
1.372
1.382
1.439
1.491
1.549
1.612
1.689

2.639
2.649
2.650
2.652
2.651
2.654
2.652
2.652
2.651
2.652
2.653
2.654
2.656
2.667
2.683
2.705
2.759
2.846
2.921

2.601 AT R

F S
W I T H O U T
G E O G R I D S

1.627
1.606
1.584
1.562
1.541
1.521
1.500
1.481
1.459
1.439
1.422
1.405
1.391
1.377
1.363
1.383
1.374
1.370
1.367
1.367
1.370
1.377
1.410
1.440
1.473
1.507
1.550

458.2
449.6
443.0
410.5
385.5
360.8
404.2
397.9
391.7
379.3
373.1
366.9
336.8
312.4
288.7
265.4
240.4
214.6
192.3

53.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
1891.9
1845.4
1799.5
1754.6
1707.4
1658.9
1611.9
1562.0
1516.4
1468.4
1418.5
1367.9
1315.6
1264.2
1213.0
1160.7
1251.4
1238.6
1225.8
1200.0
1188.2
1174.4
1106.5
1052.6
999.5
948.2
894.7

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

D E L T A F S
DUE TO

G E O G R I O S

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.010

.000

.000

.000

.000

.002

.006

.029

.051

.076

.105

.139

25
24
24
24
24
23
24
24
24
23
23
23
23
22
22
21
21
19
19

# S L I C E S

29
29
29
29
29
28
27
25
24
25
25
24
23
23
23
22
23
23
23
23
22
22
22
21
21
19
19

THE LOWEST FACTOR OF SAFETY WAS 1.363 AT R = 59.50.

X * 175.00 , Y « 90.00 :
F S F S F S D R I V I N G D E L T A F S



R A D I U S G E O G R I O S A T G E O G R I O S A T W I T H O U T M O M E N T : D U E T O # S L I C E S
W O R K S T R E S S U L T S T R E S S G E O G R I D S K I P - F T / F T G E O G R I O S

F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R -
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
T H E L O W E S T F A C T O R O F S A F E T Y WAS********* A T R

X = 180.00 . Y = 110.00 :
F S F S F S

R A D I U S G E O G R I O S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

53.50 1.294 1.294 1.294
52.50 1.286 1.286 1.286
51.50 1.298 1.298 1.290
53.25 1.290 1.290 1.290
53.00 .286 1.286 1.286
52.75 .285 1.285 1.285
52.25 .288 1.288 1.286
52.00 .292 1.292 1.288
51.75 .295 1.295 1.289
50.50 1.313 1.313 1.295
49.50 1.330 1.330 1.302
48.50 1.349 1.349 1.309
47.50 1.373 1.373 1.320
46.50 1.398 1.398 1.331
45.50 1.426 1.426 1.343
44.50 1.456 1.456 1.356
43.50 1.487 .487 1.368
42.50 1.525 .525 1.386
41.50 1.554 .554 1.404
40.50 1.577 .577 1.423
39.50 1.604 .604 1.443
38.50 1.636 1.636 1.469
37.50 1.704 1.704 1.530
36.50 1.747 1.747 1.565
35.50 1.811 1.811 1.619
34.50 1.868 1.868 1.667
33.50 1.916 1.916 1.703

33.50.
32.50.
31.50.
30.50.
29.50.
28.50.
27.50.
26.50.
25.50.
24.50.
23.50.
22.50.
21.50.
20.50.
19.50.
18.50.
17.50.
16.50.
15.50.
14.50.
13.50.

59.50

D R I V I N G
M O M E N T :

K I P - F T / F T
1504.4
1457.5
1407.8
1492.3
1479.9
1470.1
1445.1
1431.6
1419.7
1357.8
1308.8
1260.4
1209.5
1159.9
1110.9
1062.4
1015.8
966.6
919.7
873.5
827.6
780.4
733.7
688.8
645.8
601.3
556.7

•

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.009

.000

.000

.000

.002

.004

.006

.018

.029

.041

.053

.067

.083

.100

.118

.139

.150

.155

.160

.167

.175

.182

.191

.202

.213

* S L I C E S

30
31
30
30
30
31
31
30
30
29
29
28
27
26
26
26
25
24
24
24
24
23
23
23
23
20
20

THE LOWEST FACTOR OF SAFETY WAS 1.285 AT R 52.75.



X = 170.00 . Y = 110.00 :

R A D I U S

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

F S
G E O G R I D S A T
W O R K S T R E S S

1.532
1.506
1.479
1.453
1.426
1.403
1.381
1.358
1.337
1.317
1.304
1.321
1.312
1.307
1.303
1.307
1.312
1.316
1.344
1.373
1.401
1.437
1.477
1.523
1.569
1.626
1.685

T H E L O W E S T F A C T O R O F

X * 175.00 . Y *

R A D I U S

58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
51.25
51.00
50.75
50.25
50.00
49.75
48.50
47.50

F S
G E O G R I D S A T
W O R K S T R E S S

1.435
1.414
1.390
1.372
1.351
1.332
1.313
1.297
1.283
1.297
1.294
1.290
1.285
1.285
1.288
1.293
1.319
1.343

F S
G E O G R I D S A T
U L T S T R E S S

1.532
1.506
1.479
1.453
1.426
1.403
1.381
1.358
1.337
1.317
1.304
1.321
1.312
1.307
1.303
1.307
1.312
1.316
1.344
1.373
1.401
1.437
1.477
1.523
1.569
1.626
1.685

S A F E T Y W A S

115.00 :
F S

GEOGRIOS AT
U L T S T R E S S

1.435
1.414
1.390
1.372
1.351
1.332
1.313
1.297
1.283
1.297
1.294
1.290
1.285
1.285
1.288
1.293
1.319
1.343

F S
W I T H O U T
G E O G R I D S

1.532
1.506
1.479
1.453
1.426
1.403
1.381
1.358
1.337
1.317
1.304
1.310
1.312
1.307
1.303
1.306
1.307
1.308
1.319
1.331
1.341
1.357
1.374
1.394
1.412
1.436
1.463

1.303 AT R

F S
W I T H O U T
G E O G R I D S

1.435
1.414
1.390
1.372
1.351
1.332
1.313
1.297
1.283
1.289
1.294
1.290
1.285
1.285
1.286
1.288
1.299
1.308

D R I V I N G
M O M E N T :

K I P - F T / F T

1265.7
1230.2
1195.4
1159.5
1124.6
1087.4
1050.4
1013.4

975.1
936.9
899.4
861.6
927.5
918.2
908.8
889.9
880.5
871.0
822.9
784.0
747.1
709.0
671.4
633.5
598.5
562.3
526.9

43.75

D R I V I N G
M O M E N T :

K I P - F T / F T

1538.2
1495.2
1455.8
1410.3
1367.7
1323.8
1280.0
1234.4
1188.7
1143.8
1221.9
1210.8
1199.7
1177.5
1166.3
1155.1
1098.0
1053.6

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.011

.000

.000

.000

.002

.005

.008

.026

.042

.060

.080

.103

.129

.157

.190

.222

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.000

.000

.000

.000

.000

.008

.000

.000

.000

.000

.002

.005

.021

.035

# S L I C E S

28
28
28
28
26
26
26
26
25
25
25
25
25
25
25
25
25
25
25
24
23
22
22
21
20
20
20

# S L I C E S

29
28
27
26
27
26
26
26
25
25
25
25
25
25
25
25
25
24



46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

.374

.407

.444

.485

.531

.584

.637

.673

.714

.374

.407

.444

.485

.531

.584

.637

.673

.714

1 .323
.338
.355
.374
.394
.419
.444
.473
.505

1006.3
960.9
915.7
870.9
826.4
781.5
738.4
696.0
653.7

.051

.069

.089

.112

.137

.165

.192

.200

.209

23
22
22
22
20
19
19
19
19

T H E L O W E S T F A C T O R O F S A F E T Y W A S 1.283 AT R = 50.50.

175.00 105.00

F S
R A D I U S G E O G R I D S A T

W O R K S T R E S S

48.50
47.50
46.50
45.50
47.25
47.00
46.75
46.25
46.00
45.75
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

1.330
1.310
1.293
1.300
1.306
1.302
1.298
1.295
1.295
1.297
1.311
1.325
1.342
1.363
1.383
1.408
1.435
1.467
1.495
1.531
1.552
1.572
1.596
1.626
1.698
1.733
1.771

F S F S
G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I D S

1.330 1.330
1.310
1.293
1.300
1.306
1.302
1.298
1.295
1.295
1.297
1.311
1.325
1.342
1.363
1.383
1.408
1.435
1.467
1.495
1.531
1.552
1.572
1.596
1.626
1.698
1.733
1.771

.310

.293

.295

.306

.302

.298

.295

.295

.295

.296

.300

.306

.314

.320

.330

.340

.353

.361

.375

.390

.404

.422

.445

.508

.534

.561

D R I V I N G D E L T A F S
NONENT: DUE TO

K I P - F T / F T G E O G R I D S

1267.2
1226.3
1183.9
1140.8
1215.6
1204.9
1194.3
1171.8
1161.5
1151.1
1099.8
1057.8
1015.7
972.6
932.0
890.3
849.1
807.2
769.0
729.2
690.3
652.2
613.9
575.9
537.9
502.2
467.6

.000

.000

.000

.005

.000

.000

.000

.000

.000

.002

.014

.025

.037

.049

.063

.078

.095

.114

.134

.156

.163

.168

.174

.181

.191

.199

.210

# S L I C E S

29
29
29
28
29
29
29
28
28
28
28
28
28
26
25
25
25
24
23
23
23
23
22
22
22
22
20

T H E L O W E S T F A C T O R O F S A F E T Y W A S 1.293 A T R 46.50.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 175.00.
Y = 110.00.
R A D I U S O F C R I T I C A L C I R C L E = 48.25.

M I N I M U M F S - 1.278 ( T E N S A R G E O G R I D S A T W O R K I N G S T R E S S ) .

F S ( T E N S A R G E O G R I O S A T U L T I M A T E S T R E S S ) * 1.278.
FS (UNREINFORCED) * 1.278.
T O T A L D R I V I N G M O M E N T * 1186.42 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N " 61.75.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E



C R I T I C A L C I R C L E DOES N O T I N T E R S E C T T E N S A R G E O G R I D S .

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D . £jC\SX~ I'/J-
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Short term with uns tab i l i z ed wap l a c e , water at e x i s t ing gradthe truck load.



S I D E O I I C E $ 0 3 / t 1 / 9 1 $ ,
0.0 o.1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.ta.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
9.
1.
2.
23.
3.
4.
27.
10.
8.
16.
10.
6.
7.
23.
2.
9.
26.
8.
11.
999.
1.
2.
3.

50. i
124. a
147. 9
162. 9
182. 9;

221.5 71
229. u
258. 88
135. 8,5
182. 88

SO- 56
286. 56168. 99
221.5 ,0(
266. 99.
271. 98.
286. 98.
286. 88.
151.30 99.
157.20 99
157.30 98 "
121. 92.
131. 90.
163. 92.
151.2 98.
147. 88.
177. 90.

2- 2.
23. 6.
3- 1.
*• 1.
27- 1.
10. 6.8- 3.w. i.
17. 1.
6- 2.
7- 2.
8- 2.
27. 6.' • 2 .
26- 2.
10- 2.
18. 2.
12. 4.

-12 1.
.085 .3
.073 .3

86.5
86.5
98.
98.
92.

6.
99.
4.
50.
148.
160.
286.

.00001
-5
1.

«•«*

0.
0.

„

2-

Q.

' • »1.1

0.7
0.6
0.6
0.0
0.0
0.9

60.
60.
60.



0.
0. 0. 0. .05
20.
56.5
76.5
20.
SEARCH
130. 110. 20. 20.

r*



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-05-1991
T I M E 15:01

O R A N G E S U P E F U N O S U A S T E C O N T . S L E P T S I D E D I K E S 0 3 / 1 1 / 9 1 S 1

, _ * * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU MU

2
3
4
5
6 _

<̂ .120 1.
/ .085

.073
/ .110
^ .000 1.
^-.125

.000 .000 PHREATIC .70

.300 .000 PHREATIC .60

.300 .000 PHREATIC .60

.500 .000 PHREATIC .00

.000 .000 PHREATIC .00

.000 .675 PHREATIC .90

L I N E A R R A Y :
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

X - L E T f
50.00

124.00
131.00
147.00
162.00
177.00
182.00
258.00
271.00
182.00
221 .50
229.00
131.00
124.00
135.00
147.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORO.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 124.00
86.50 131.00
90.00 147.00
98.00 162.00
98.00 177.00
90.00 182.00
88.00 258.00
88.00 271.00
98.00 286.00
88.00 221.50
78.00 229.00
84.50 258.00
90.00 177.00
86.50 135.00
86.50 147.00
88.00 182.00
88.00 286.00
56.50 286.00

C O O R D I N A T E S : /
r-COORO.

60.00
60.00
60.00
60.00

Y - R I G H T
86.50
90.00
98.00
98.00
90.00
88.00
88.00
98.00
98.00
78.00
84.50
88.00
90.00
86.50
88.00
88.00
88.00
56.50

SLOPE
.0000
.5000
.5000
.0000

-.5333
-.4000
.0000
.7692
.0000

-.2532
.8667
.1207
.0000
.0000
.1250
.0000
.0000
.0000

S O I L
2
6
1
1
1
6
3
1
1
2
2
2
6
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*

U N I T W E I G H T O F F L U I D * .0624 K I P / F T 3
N O S T O N E C O L U M N S .



N O G E O G R I D S .

A P P R O X I M A T E L Y 2 0 . S L I C E S W I L L B E U S E D A T R M A X .
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50

T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 130.00. I N I T I A L Y = 110.00.
OELX = 20.00. OELY = 20.00.
X = 130.00, Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T

X = 150.
R A D I U S

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50

1.685
1.632
1.582
1.553
1.537
1.524
1.509
1.504
1.500
1.499
1.498
1.509
1.499
1.500
1.496
1.500
1.502
1.505
1.522
1.536
1.557
1.585
1.627
1.674
1.723
1.773
1.822

F A C T O R O F S A F E T Y

00. Y = 110.00:
F A C T O R O F S A F E T Y

7.670
7.388
7.192
6.995
6.795
6.600
6.342
6.151
5.958
5.775
5.507
5.318
5.122

1151.462
1136.840
1119.576
1098.954
1076.251
1051.434
1026.825
997.368
966 • 669
934.441
902.762
865.760
926.248
917.953
911.865
893.652
884.531
875.183
828.102
789.991
750.783
709.751
665.736
621.627
578.461
535.733
491.542

WAS 1.496

D R I V I N G M O M
K I P - F T / F T

252.808
250.653
245.749
240.879
236.049
231.037
228.184
223.047
217.920
212.427
209.961
204.678
199.609

29
28
28
28
28
27
26
26
26
25
24
24
25
25
24
24
24
24
24
22
22
22
22
21
21
20
18

AT R =

N O S L I C E S

29
28
28
28
28
27
26
26
26
25
24
24
24

43.75.



40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T

4.940
4.719
4.470
4.332
4.211
4.121
4.066
4.050

F A C T O R O F S A F E T Y

193.814
189.581
186.368
178.776
170.548
161.080
150.535
139.973

IMS 4.050 AT

23
23
21
21
20
20
20
20

R * 33.50.
X = 110.00. Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y

53.50
52.50

1.947
1.983

D R I V I N G M O M N O
K I P - F T / F T

1243.131
1173.536

S L I C E S

28
27

0 ( F S ) / D R I S N E G A T I V E A T R N A X .
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T

2.024
2.078
2.134
2.178
2.243
2.316
2.412
2.528
2.641
2.761
2.947
3.169
3.430
3.714
4.046
4.472
5.005
5.686
6.619

F A C T O R O F S A F E T Y

1104.224
1035.945
968.258
904.975
841.317
778.890
716.026
654.344
596.769
541.342
483.567
428.013
374.229
322.779
273.599
227.336
185.242
147.362
113.004

WAS 1 .947 AT

27
26
25
23
23
23
22
22
22
20
20
18
18
17
16
15
15
15
14

R = 53.50.
X = 130.00. Y = 130.00:

R A D I U S

73.50
72.50
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
61.25
61.00
60.75
60.25

F A C T O R O F S A F E T Y

2.493
2.416
2.336
2.261
2.185
2.110
2.035
1.962
1.895

.832

.774

.722

.684

.675

.678

.683
1.681
1.675
1.676

D R I V I N G M O M N O
K I P - F T / F T

1234.053
1226.291
1219.948
1211.590
1203.524
1195.656
1187.883
1179.045
1167.505
1153.583
1137.138
1117.164
1094.141
1070.841
1041.120
1088.019
1081.716
1077.955
1063.602

S L I C E S

29
29
27
27
27
27
27
25
25
25
25
25
24
23
23
24
24
23
23



60.00 1.676 1056.237 23
59.75 1.677 1048.743 23
58.50 1.685 1009.291 23
57.50 1.697 975.140 22
56.50 1.717 938.631 22
55.50 1.746 898.566 22
54.50 1.786 855.966 21
53.50 1.834 812.201 21

THE LOWEST FACTOR OF SAFETY IMS 1.675 AT R * 60.50.
X = 130.00. Y = 90.00:

. R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R = 33.50.
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R = 32.50.
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R « 31.50.
F A I L U R E S U R F A C E ' A B O V E C I R C L E C E N T E R F O R R » 30.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 29.50.
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R * 28.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 27.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R « 26.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 25.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R - 24.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 23.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R « 22.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R - 21.50.
FAILURE-SURFACE ABOVE CIRCLE CENTER FOR R * 20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «= 19.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 18.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R - 17.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 16.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R « 15.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R « 14.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 13.50.
THE LOWEST FACTOR OF SAFETY WAS********* AT R = 60.50.
X = 135.00, Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
42.25
42.00
41.75
41.25
41.00
40.75

2.057
1.978
1.893
1.825
1.760
1.698
1.638
1.588
1.569
1.554
1.537
1.531
1.528
1.528
1.530
1.529
1.529
1.528
1.527
1.528

942.561
936.425
933.032
923.130
911.974
899.265
885.452
867.855
848.330
826.717
805.948
780.206
753.386 .
725.089
773.605
766.935
760.197
746.502
739.544
732.109

30
29
27
27
27
26
26
26
26
25
24
24
24
23
24
24
24
24
24
23



39.50
38.50
40.25
40.00
39.75
39.25
39.00
38.75
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T
X = 125.

R A D I U S

53.50
52.50
51.50
50.50
49.50
48.50
50.25
50.00
49.75
49.25
49.00
48.75
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S 1

X = 130
R A D I U S

58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50

.527

.539

.529

.529

.530

.529

.532

.536

.558

.578

.604

.640

.694

F A C T O R O F S A F E T Y
00. Y * 110.00:
F A C T O R O F S A F E T Y

1.549
1.533
1.527
1.523
1.520
1.521
1.522
1.521
1.521
1.520
1.520
1.521
1.522
1.534
1.545
1.562
1.582
1.613
1.653
1.695
1.737
1.772
1.816
1.875
1.928
1.966
2.032

r FACTOR OF SAFETY

.00, Y * 115.00:
F A C T O R O F S A F E T Y

.861

.799

.740

.684

.630

.583

.560

.546

.531

698.019
665.900
717.983
710.788
703.501
690.020
682.017
674.010
632.671
599.358
565.641
530.275
492.125

WAS 1.527

D R I V I N G H O H
K I P - F T / F T
1298.697
1273.473
1241.270
1207.737
1172.768
1136.166
1199.135
1190.440
1181.652
1163.785
1154.601
1145.439
1099.130
1056.917
1014.730
970.923
925.985
878.005
828.068
778.215
729.180
679.694
628.682
577.173
529.468
485.669
440.685

UAS 1.520

D R I V I N G H O H
K I P - F T / F T

1185.033
1174.384
1162.529
1148.962
1133.527
1114.534
1092.961
1069.407
1045.832

22
22
23
23
23
22
22
22
22
21
20
20
20

AT R = 39.50.

N O S L I C E S

29
28
28
28
28
27
28
28
28
28
27
27
26
26
25
24
24
24
24
23
22
21
20
19
19
19
17

AT R = 49.25.

N O S L I C E S

28
27
27
27
27
27
26
26
25



r

r

49.50
48.50
47.50
49. 25
49.00
48.75
48.25
48.00
47.75
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

T H E L O W E S T

1.526
1.524
1.524
1.525
1.525
1.524
1.523
1.523
1.523
1.528
1.540
1.558
1.577
1.601
1.635
1.682
1.735
1.796

F A C T O R O F S A F E T Y

1016.822
986.259
954.519

1009.353
1001.534
993.945
978.476
970.593
962.608
920.783
883.778
845.012
806.325
766.630
724.671
679.491
634.193
588.812

WAS 11523

25
24
24
25
24
24
24
24
24
24
24
23
23
22
22
21
21
21

AT R = 48.00.
X "= 130.00, Y - 105.00:

R A D I U S

48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
42.25
42.00
41.75
41.25
41.00
40.75
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

F A C T O R O F S A F E T Y

1.557
1.540
1.526
1.509
1.503
1.498
1.495
1.494
1.497
1.494
1.494
1.494
1.495
1.491
1.494
1.506
1.517
1.532
1.553
1.585
1.628
1.666
1.682
1.711
1.758
1.819
1.853

T H E L O W E S T F A C T O R O F S A F E T Y

X = 130.
R A D I U S

43.50
42.50
41.50
40.50

00. Y = 100.00:
F A C T O R O F S A F E T Y

1.526
1.522
1.519
1.515

D R I V I N G M O M
K I P - F T / F T

1096.804
1074.014
1049.353
1025.608
995.795
965.307
933.723
900.726
866.788
925.639
917.473
909.222
892.033
885.687
876.181
829.700
792.102
753.568
713.835
673.171
630.110
587.918
546.728
504.264
462.446
420.928
383.356

WAS 1 .491

D R I V I N G H O M
K I P - F T / F T

1011.011
980.301
948.868
916.540

N O S L I C E S

29
29
29
28
27
27
27
27
25
27
27
27
27
26
25
25
24
24
23
22
22
21
19
19
18
18
17

AT R = 41.00.

N O S L I C E S

28
28
28
27



39.50
38.50
40.
40.

25
00

39.75
39.
39.
38.
37.
36.
35.
34.

25
00
75
50
50
50
SO

33.50
32.50
31.
30.

50
50

32.25
32. 00
31.75
31.25
31.
30.
29.
28.
27.
26.
25.
27.

00
75

.514

.517

.514

.513

.513

.515

.511

.516

.521

.532

.543

.557

.605

.641

.617

.634

.644

.608

.612

.621

.625
1.629

SO 1.6S2
50 1.711
50 1.759
50 1.730
SO
25

27.00
26.
26.
26.
25.

75
25
00
75

24.50
23. 50

1.764
1.705
1.714
1.722
1.738
1.747
1.756
1.802
1.856

T H E L O W E S T F A C T O R O F S A F E T Y

X = 135.00, Y = 105.00:
R A D I U S F A C T O R O F S A F E T Y

48.50
47.50
46.
45.

50
50

44.50
43.50
42.50
41.50
40.50

.821

.757

.695

.635

.587
1.567
1.550
1.535
1.520

39.50 1.514
38.50 1.510
37.50 1 .509
36.50
35.50
37.25
37.00
36.75

1.507
1.521
1.509
1.510
1.511

36.25 1.509
36.00
35.75
34.50

1.513
1.517
1.531

882.973
849.186
908.398
900.195
891.740
874.137
868.055
858.517
811.375
772.815
734.086
694.528
654.327
611.099
569.827
528.772
600.824
591.040
580.375
559.396
549.078
538.871
489.083
448.965
412.740
377.432
342.871
404.520
395.376
386.347
368.629
359.936
351.350
309.947
277.520

WAS 1.511

D R I V I N G M O M
K I P - F T / F T
923.229
912.178
900.076
886.809
869.494
850.346
829.486
807.001
784.410
758.141
730.964
702.770
674.606
642.202
695.544
687.743
680.230
666.694
6S8.506
650.339
610.187

27
26
27
27
27
27
26
26
25
24
24
24
23
21
20
20
21
20
20
20
20
20
20
19
18
16
16
16
16
16
16
16
16
15
15

AT R =

N O S L I C E S

28
28
28
28
27
27
27
27
25
25
25
25
23
23
25
24
24
22
23
23
22

39.00.



33.50
32.50
31.50
30.50
29.50
28.50

1.548
1.571
1.600
1.653
1.710
1.756

577.180
543.267
509.597
472.459
435.373
400.434

22
21
20
20
19
18

7-

THE LOWEST FACTOR OF SAFETY IMS 1.507 AT R = 36.50.

X = 125.00. Y = 105.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T

48.50
47.50
46.50
45.50
44.50
46.25
46.00
45.75
45.25
45.00
44.75
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

.530

.527

.526

.524

.537

.526

.527

.522

.528

.531

.534

.546

.560

.578

.600

.642

.678
•696
.720
.751
.803

1.843
1.857
1.904
1.962
2.059
Z.164

1199.705
1164.620
1128.202
1092.032
1049.535
1118.862
1109.091
1102.463
1081.353
1070.709
1060.123
1007.162
963.628
.919.043
874.488
824.809
775.848
728.310
679.299
630.936
583.396
538.020
495.796
453.668
412.031
370.170
330.706

29
29
29
28
27
29
29
28
28
28
28
26
26
26
24
24
23
22
20
21
20
20
17
17
17
17
16

THE LOWEST FACTOR OF SAFETY WAS 1.522 AT R = 45.75.

S U N N A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 130.00.
Y = 105.00.
R A D I U S O F C R I T I C A L C I R C L E = 41.00.
M I N I M U M F A C T O R O F S A F E T Y = 1.491.

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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2A Case 2, but with the trugk 4oa 1.33( o u t b o a r d )



ORANGE
0.
0.0
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
13.
1.
2.
23.
3.
25.
19.
20.
21.
4.
27.
10.
8.
16.
10.
6.
7.
25.
23.
2.
9.
26.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.

S U P E F U N D J U A S T E C O M T . S L E F T S I D E

0.
50.
124.
147.
162.
182.
221.5
229.
258.
135.
182.
SO.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
131.
16S.
151.2
147.
177.

2.
23.
3.
25.
19.
20.
21.
4.
27.
10.
8.
16.
17.
6.
7.
8.
21.
27.
9.
26.
10.
18.
12.
.12
.085
.073
.11
.712
.125

86.5
86.5
98.
98.
92.
78.
84.5
88.
86.5
88.
56.5
56.5
99.5
100.5
99.5
98.
98.
88.
99.
99.
98.
92.
90.
92.
98.
88.
90.

2.
6.
1.
1.
5.
5.
5.
1.
1.
6.
3.
1.
1.
2.
2.
2.
1.
6.
2.
2.
2.
2.
4.
1. 0.
.3 0.
.3 0.
.5 0.
1.0 0.
0. 34.

D J K E * 0 3 / 1 V 9 1 $ 1

.

.1 0.7

.1 0.6

.1 0.6

.1 0.0

.1 0.0

.1 0.9

2-A



4.
SO.
148.
160.
286.
0.
0.
20.
S6.5
76.5
20.
SEARCH
130.

0.
56.
56.
56.
56.
0.

110

0.0624

0. .05

20. 20.



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I O R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N . A P R I L 1986.

DATE 08-05-1991
T I N E 15:09

< * - O R A N G E S U P E F U N D S U A S T E C O N T . S L E P T S I D E 0 I K E S 0 3 / 1 1 / 9 1 * 1
j

* * * U N I T S - F E E T A N D K I P Sr-
N O S E I S M I C F O R C E Sr

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAH(PHIBAR) RU MU

1 ^20 1.000 .000 PHREATIC .70
2 ^O&S .300 .000 PHREATIC .60
3 X 0 7 3 -300 -000 PHREATIC .60
4 X110 .500 .000 PHREATIC .00
5 7̂12 1.000 .000 PHREATIC .00
6 -̂>25 .000 .675 PHREATIC .90

L I N E A R R A Y : ^ /
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

m-\xfr
50.00

124.00
131.00
147.00
151.20
151.30
157.20
157.30
162.00
177.00
182.00
258.00
271.00
182.00
221.50
229.00
151.20
131.00
124.00
135.00
147.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORD.
50.00

148.00
160.00
286.00

Y - L E F T X - R 1 G H T
86.50 124.00
86.50 131.00
90.00 147.00
98.00 151.20
98.00 151.30
99.00 157.20
99.00 157.30
98.00 162.00
98.00 177.00
90.00 182.00
88.00 258.00
88.00 271.00
98.00 286.00
88.00 221.50
78.00 229.00
84.50 258.00
98.00 157.30
90.00 177.00
86.50 135.00
86.50 147.00
88.00 182.00
88.00 286.00
56.50 286.00

^C O O R D I N A T E S :
Y-COORO.

56.00
56.00
56.00
56.00

Y - R I G H T
86.50
90.00
98.00
98.00
99.00
99.00
98.00
98.00
90.00
88.00
88.00
98.00
98.00
78.00
84.50
88.00
98.00
90.00
86.50
88.00
88.00
88.00

/56.50

SLOPE
.0000
.5000
.5000
.0000

9.9994
.0000

-9.9994
.0000

-.5333
-.4000
.0000
.7692
.0000

-.2532
.8667
.1207
.0000
.0000
.0000
.1250
.0000
.0000
.0000

S O I L
2
6
1
1
5
5
5
1
1
6
3
1
1
2
2
2
1
6
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*
*
*
*
*



U N I T W E I G H T O F F L U 1 0 = .0624 K I P / F T 3
N O S T O N E C O L U M N S .

NO GEOGRIOS.
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X - 130.00, I N I T I A L Y = 110.00.

OELX = 20.00, DELY - 20.00.

X = 130.00, Y = 110.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T

56.50
76.50

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50
35.50

.546

.495

.448

.419

.402

.386

.370

.361

.354

.349

.342

.346

.348

.347

.342

.343

.343

.344

.351

.356

.365

.380

.405

.432

.457
34.50 1.500
33.50 1.546

T H E L O W E S T F A C T O R O F S A F E T Y
X = 150.00. Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y

53.50 7.156
52.50 6.889
51.50 6.698
50.50 6.505
49.50 6.310
48.50 6.119
47.50 5.875
46.50 5.688

1255.058
1240.436
1223.172
1202.550
1179.847
1155.030
1130.421
1100.964
1070.266
1038.037
1006.358
969.356

1029.844
1021.549
1015.461
997.248
988.127
978.779
931.698
893.587
854.379
813.347
769.332
725.223
682.057
639.329
595.138

WAS 1.342

D R I V I N G M O M
K I P - F T / F T

270.965
268.809
263.905
259.035
254.205
249.194
246.340
241.202

29
28
28
28
28
27
26
26
26
25
24
24
25
25
24
24
24
24
24
22
22
22
22
21
21
20
18

AT R «

N O S L I C E S

29
28
28
28
28
27
26
26

43.75.



45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S

X = 110
R A D I U S

53.50
52.50

D ( F S ) / D R
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O U E S
X = ttO

R A D I U S

73.50
72.50
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50

5.500
5.320
5.069
4.885
4.695
4.517
4.307
4.074
3.933
3.805
3.703
3.628
3.584

T FACTOR OF SAFETY

.00. Y = 110.00:
F A C T O R O F S A F E T Y

1.688
1.706

I S N E G A T I V E A T R M A )
1.743
1.778
1.808
1.875
1.980
2.090
2.216
2.406
2.625
2.761
2.947
3.169
3.430
3.714
4.046
4.472
5.005
5.686
6.619

T F A C T O R O F S A F E T Y

.00. Y = 130.00:
F A C T O R O F S A F E T Y

2.300
2.228
2.153
2.083
2.012
1.942
1.871
.803
.740
.681
.626
.576
.538
.527

236.076
230.583
228.117
222.834
217.765
211.970
207.737
204.524
196.932
188.704
179.236
168.691
158.129

UAS 3.584

D R I V I N G M O M
K I P - F T / F T

1432.167
1362.572

(.
1293.260
1224.981
1157.294
1089.463
991.710
895.819
800.203
706.481
617.578
541.342
483.567
428.013
374.229
322.779
273.599
227.336
185.242
147.362
113.004

VMS 1.688

D R I V I N G M O M
K I P - F T / F T

1337.649
1329.887
1323.544
1315.186
1307.120
1299.252
1291.479
1282.641
1271.101
1257.179
1240.734
1220.760
1197.737
1174.437

26
25
24
24
24
23
23
21
21
20
20
20
20

AT R * 33.50.

N O S L I C E S

28
27
27
26
25
25
24
24
23
23
23
20
20
18
18
17
16
15
15
15
14

AT R = 53.50

N O S L I C E S

29
29
27
27
27
27
27
25
25
25
25
25
24
23

3-A



59.50
58.50
60.25
60.00
59.75
59.25
59.00
58.75
57.50
56.50
55.50
54.50
53.50 1

1 .525
1. 527
1 .526

.526

.525

.525

.526

.526
1 .533
1 .545
1 .564
1.591
1 .624

1144.716
1112.887
1167.198
1159.833
1152.339
1136.961
1129.072
1121.048
1078.736
1042.227
1002.162
959.562
915.797

23
23
23
23
23
23
23
23
22
22
22
21
21

T H E L O W E S T F A C T O R O F S A F E T Y W A S 1.525 AT R = 59.50.
X = 130.00, Y = 90.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
- 2 FAILURE SURFACES FOR R* 28.50
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R

V
X
c
••

33.50.
32.50.
31.50.
30.50.
29.50.

( I D E N T I F I E D L E F T T O R I G H T )
*
m
m
X
8
x
*

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =

28.50.
28.50.
27.50.
26.50.
25.50.
24.50.
23.50.
22.50.
21.50.
20.50.
19.50.
18.50.
17.50.
16.50.
15.50.
14.50.
13.50.

THE LOWEST FACTOR OF SAFETY WAS********* AT R 59.50.
X = 135.00, Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50

.892

.819

.740

.676

.614

.555

.499

.450

.430
1.413
1.394
1.384
1.377

1024.797
1018.662
1015.268
1005.366
994.210
981.501
967.688
950.091
930.566
908.953
888.183
862.442
835.622

30
29
27
27
27
26
26
26
26
25
24
24
24



r

40.50
39.50
38.50
40.25
40.00
39.75
39.25
39.00
38.75
37.50

.36.50
35.50
34.50
33.50

T H E L O W E S T

1.371
1.364
1.368

.370

.369

.369

.365

.366

.367

.377

.385

.397

.416

.447
F A C T O R O F S A F E T Y

807.325
780.255
748.136
800.219
793.024
785.737
772.256
764.253
756.246
714.907
681.594
647.877
612.511
574.361

WAS 1.364

23
22
22
23
23
23
22
22
22
22
21
20
20
20

AT R =

X = 125.00, Y - 110.00:
R A D I U S F A C T O R O F S A F E T Y

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
48.25
48.00
47.75
47.25
47.00
46.75
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T
X « 130.

R A D I U S

58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50

•
1.412
1.395
1.386
1.379
1.373

.369

.366

.371

.369

.365
1.365
1.367
1.368
1.369

.374

.382

.392

.410

.433

.458

.480
1.510
1.547
1.576
1.597
1.603
1.715

F A C T O R O F S A F E T Y
00, Y = 115.00:
F A C T O R O F S A F E T Y

.712

.654

.598

.544

.494

.448

.424

.409

D R I V I N G M O M
K I P - F T / F T
1423.653
1398.429
1366.226
1332.693
1297.724
1261.122
1224.086
1181.873
1251.678
1244.598
1234.349
1213.607
1203.029
1192.448
1139.686
1095.879
1050.941
1002.961
953.024
903.171
854.136
804.650
753.638
702.129
654.424
610.625
547.829

(MS 1.365

D R I V I N G M O M
K I P - F T / F T
1288.629
1277.980
1266.125
1252.558
1237.123
1218.130
1196.557
1173.003

H O S L I C E S

29
28
28
28
28
27
26
26
27
26
26
26
26
26
25
24
24
24
24
23
22
21
20
19
19
19
18

AT R =

N O S L I C E S

28
27
27
27
27
27
26
26

39.50.

48.00.



r

50.
49.
48.
47.
46.
45.
47.
47.
46.
46.
46.
45.
44.
43.
42.

50
50
50
50
50
SO
25
00
75
25
00
75
50
50
50

41.50
40.50
39.50
38. 50

.393

.384

.378

.373

.372

.377

.373

.372

.372

.373

.374

.375

.386

.396

.408

.428

.456
1.487
1.523

T H E L O W E S T F A C T O R O F S A F E T Y

X « 130.00. Y * 105.00:
R A D I U S F A C T O R O F S A F E T Y

48.50
47.50

1.423
1.405

46.50 1.389
45.50 1.370
44.50 1.361
43.50 1.352
42.50
41.50
40.50
39.50
41.25
41.00
40.75
40.25
40.00
39.75
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
33.25
33.00
32.75
32.25
32.00
31.75
30.50
29.50
28.50

.345

.339

.336

.338

.338

.333

.334

.337

.338

.338

.340
1.345
1.354
1.371
1.395
1.413
1.411
1.435

.415

.415

.410

.411

.416

.425

.467

.493

.494

1149.428
1120.418
1089.855
1058.115
1024.379
987.374

1049.920
1041.617
1033.202
1015.164
1005.925
996.661
948.608
909.921
870.226
828.267
783.087
737.789
692.408

HAS 1.372

D R I V I N G M O M
K I P - F T / F T
1200.400
1177.610
1152.949
1129.204
1099.391
1068.902
1037.319
1004.322
970.384
933.296
995.629
989.283
979.777
961.021
951.705
942.455
895«69o
857.164
817.431
776.767
733.706
691.514
650.324
607.860
681.193
671.103
661.039
639.695
629.063
618.402
566.042
524.524
486.952

25
25
24
24
24
24
24
24
24
24
24
24
23
23
22
22
21
21
21

AT R * 46.75

NO SLICES

29
29
29
28
27
27
27
27
25
25
27
26
25
25
25
25
24
24
23
22
22
21
19
19
21
21
19
19
19
19
18
18
17

THE LOWEST FACTOR OF SAFETY WAS 1.333 AT R - 41.00.

X * 130.00, Y * 100.00:



R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M
K I P - F T / F T

N O S L I C E S

43.50 1.384
42.50 1.376
41.50 1.368
40.50
39.50
38.50
37.50
36.50
38.25
38.00
37.75
37.25
37.00
36.75
35.50
34.50
33.50
32.50
31.50
30.50
29.50
31.25
31.00
30.75
30.25
30.00
29.75
28.50
27.50
26.50
25.50
24.50
23.50

.360

.354

.350

.347

.349

.346

.346

.347

.348

.348

.349

.350

.353

.383

.400

.365

.363

.368

.364

.364

.363

.362

.361

.360

.411

.429

.482

.556

.644

.718
T H E L O W E S T F A C T O R O F S A F E T Y

X = 135.00, V * 105.00:
R A D I U S F A C T O R O F S A F E T Y

48.50 1.672
47.50 1.612
46.50 1 .553
45.50 1.496
44.50 1.450
43.50 1.428
42.50 1.409
41.50 1.393
40.50 1.375
39.50 1.365
38.50 1.356
37.50 1.349
36.50 1.342
35.50 1.347
37.25 1.348
37.00 1.347
36.75 1.347
36.25 1.342
36.00 1.344
35.75 1.345

1114.607
1083.897
1052.464
1020.136
986.569
952.782
914.971
876.411
943.547
934.043
924.518
905.402
895.809
886.010
837.682
798.124
757.923
714.695
673.423
632.368
592.679
662.992
652.674
642.467
622.373
612.478
602.664
552.561
516.336
465.873
412.799
362.076
312.562

IMS 1.346 AT

D R I V I N G M O M N O
K I P - F T / F T

1005.465
994.414
982.312
969.045
951.730
932.582
911.722
889.237
866.646
840.377
813.200
785.006
756.842
724.438
777.780
769.979
762.466
748.930
740.742
732.575

28
28
28
27
27
26
25
24
25
25
25
25
25
24
24
24
23
21
20
20
20
20
20
20
20
20
20
19
18
17
17
16
16

R * 38.25

S L I C E S

28
28
28
28
27
27
27
27
25
25
25
25
23
23
25
24
24
22
23
23



34.50
33.50
32.50
31.50
30.50
29.50
28.50

1.347
1.353
1.362
1.374
1.404
1.434
1.452

602.423
659.416
625.503
591.833
554.695
517.609
482.670

22
22
21
20
20
19
18

T H E L O W E S T F A C T O R O F S A F E T Y H A S 1.342 A T R 36.50.
X = 125.00. Y = 105.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
M P - F T / F T

48.50
47.50
46.50
45.50
44.50
46.25
46.00
45.75
45.25
45.00
44.75
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50 I

.385

.378

.373

.367

.372

.372

.372

.366

.369

.370
1.371
1.374
.379
.387
.398
.424
.443

1.444
1.449
.485
.510
.522
.590
.674
.747
.885

2.070

1324.661
1289.576
1253.158
1216.988
1174.491
1243.818
1234.047
1227.419
1206.308
1195.665
1185.079
1132.118
1088.584
1043.999
999.444
949.765
900.804
853.266
804.255
755.892
708.352
662.976
611.477
546.564
482.856
419.635
359.523

29
29
29
28
27
29
29
28
28
28

.28
*26

26
26
24
24
23
22
20
21
20
20
18
18
18
18
17

THE LOWEST FACTOR OF SAFETY WAS 1.366 AT R «= 45.75.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 130.00.
Y = 105.00.
RADIUS OF CRITICAL CIRCLE « 41.00.
M I N I M U M F A C T O R O F S A F E T Y * 1.333.

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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Short term with wast;jat the ex i s t ing graload and with 5 layin s t a l l ed .

and watertruck 1.42( i n b o a r d )



ORANGE
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
12.
1.
2.
26.
22.
23.
3.
4.
10.
6.
7.
8.
16.
26.
2.
9.
27.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.
4.
SO.
148.
160.
286.

S U P E F U N D S U A S T E C O N T . S L E P T S I D E O I K E $ 0 3 / 1 1 / 9 U 1

0.
50.
108.
147.
162.
182.
221.5
229.
258.
135.
174.
50.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
135.
163.
151.2
115.
160.

2.
26.
22.
23.
3.
4.
10.
6.
7.
8.
16.
17.
27.
9.
27.
10.
18.
12.
.12
.085
.096
.11
.00001
.125
0.
90.
90.
60.
60.

86.5
86.5
98.
98.
92.
78.
84.5
92.
86.5
92.
56.5
56.5
99.5
100.5
99.5
98.
98.
92.
99.
99.
98.
92.
92.
92.
98.
90.
90.

2.
6.

•
•
•
•
•

2.
2.
2.
1.
1.
6.
2.
2.
2.
2.
4.
1. 0.
.3 0.
1.8 0.
.5 0.
1. 0.
0. 34.
0.0624

-

1.1 0.7
1.1 0.6
1.1 0.6
1.1 0.0
1.1 0.0
1.1 0.9

data,

A / ,



0.
0.
86.5
90.25
90.5
91.0
91.5
92.5
20.
56.5
76.5
20.
SEARCH
175.

6.
109
130.
117.
119.
120.
158.

130.

0.
135.
155.
157.
161.
165.
172.

20.

.05
4.
4.
4.00
4.00
4.00
4.00

20.

1.5
1.5
1.5
1.5
1.5
1.5



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I O R E I N F O R C E M E N T C A N B E I N C L U D E D .
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991
T I M E 16:48

O R A N G E S U P E F U N O S U A S T E C O N T . S L E F T S I D E O I K E S 0 3 / 1 1 / 9 1 S 1

* * * U N I T S - F E E T A N D K I P S

H O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU MU

1 .120 1.000 .000 PHREATIC .70
2
3
4
5
6

L I M E 1
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

.085 .300 .000 PHREATIC .60 -̂̂

.096 1.800 .000 PHREATIC .60 -"•'

.110 .500 .000 PHREATIC .00 x^

.000 1.000 .000 PHREATIC .00

.125 .000 .675 PHREATIC .90^^

X - L E F T
50.00

108.00
115.00
121.00
135.00
147.00
162.00
174.00
221.50
229.00
258.00
271.00
115.00
108.00
135.00
160.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORD.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 108.00
86.50 115.00
90.00 121.00
92.00 135.00
92.00 147.00
98.00 162.00
98.00 174.00
92.00 221.50
78.00 229.00
84.50 258.00
92.00 271.00
98.00 286.00
90.00 160.00
86.50 135.00
86.50 160.00
90.00 174.00
92.00 286.00
56.50 286.00

C O O R D I N A T E S : ^
Y-COORD.

90.00
90.00
60.00
60.00

Y - R I G H T
86.50
90.00
92.00
92.00
98.00
98.00
92.00
78.00
84.50
92.00
98.00
98.00
90.00
86.50
90.00
92.00
92.00
56.50

/

S L O P E S O I L T O P L I N E
.0000
.5000
.3333
.0000
.5000
.0000

-.5000
-.2947

.8667

.2586

.4615

.0000

.0000

.0000

.1400

.1429

.0000

.0000

2
6
1
1
1
1
1
2
2
2
1
1
6
2
2
2
2
4

*
*
*
*
*
*
*
*
*
*
*
*

U N I T W E I G H T O F F L U I D - .0624 ( C I P / F T 3

NO STONE COLUMNS.



T E N S A R GEOGR10 P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T ^COVERAGE1

2
3
4
5
6

T E N S A R
L A Y E R

1
2
3
4
5
6

86.50
90.25
90.50
91.00
91.50
92.50

109.00
130.00
117.00
119.00
120.00
138.00

135.00
155.00
157.00
161.00
165.00
172.00

100.
100.
100.
100.
100.
100.

G E O G R I D S T R E N G T H D A T A :
U L T S T R E N

K I P S / F T
4.00
4.00
4.00
4.00
4.00
4.00

U R K G S T R E N F S - P U L L O U T
K I P S / F T

4.00
4.00
4.00
4.00
4.00
4.00

.5

.5

.5

.5

.5

.5
D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I D S * . 0 5

APPROXIMATELY 20. SLICES WILL BE USED AT UMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X - 175.00, I N I T I A L Y * 130.00.
DELX = 20.00, DELY «= 20.00.

X « 175.00 . Y 130.00
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

73.50
72.50
71.50
70.50
69.50
68.50
70.25
70.00
69.75
69.25
69.00
68.75
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50

1.505
1.486
1.479
1.477
1.435
1.514
1.463
1.450
1.416
1.455
1.474
1.494
1.607
1.722
1.819
1.905
1.959

I .505 1
1.486 1
.479 1
.477 1
.435 1
.514 1

.451

.419

.398

.379

.297

.324
.463 1.361
.450 1
.416 1

.338

.291
.455 1.303
.474 1.310

1.494 1
1.607 1
1.722 1
1.819 1
1.905 1
1.959

1.978 1.978
2.002 2.002
2.020 2.020
2.067 2.067
2.157 2.157
2.274 2.274
2.379 2.379

.317

.351

.384

.408

.425

.442

.457

.475

.490

.505

.519

.539

.563

D R I V I N G
M O M E N T :

M P - F T / F T

2086.0
2049.4
2008.7
1963.3
1894.2
1806.9
1949.1
1934.4
1915.7
1872.5
1850.5
1828.7
1722.0
1633.4
1548.4
1466.4
1387.5
1312.9
1238.0
1168.9
1102.9
1040.1
978.3
919.3

D E L T A F S
DUE TO

GEOGRIDS

.054

.067

.082

.098

.138

.190

.102

.112

.125

.151

.164

.177

.256

.339

.411

.480

.517

.521

.526

.530

.562

.638

.735

.816

* S L I C E S

31
31
31
30
28
28
29
29
28
28
28
28
27
26
25
25
25
24
23
23
23
22
22
21



ss.so
54.50
53.50

2.445
2.534
2.661

T H E L O W E S T F A C T O R O F

X = 195.00 . Y =
F S

R A D I U S G E O G R I D S A T
W O R K S T R E S S

73.50
72.50
71.50
70.50
69.50
68.50
67.50
69.25
69.00
68.75
68.25
68.00
67.75
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50

• 2 FAILURE
57.50
57.50
56.50

- 2 FAILURE
58.25
58.25

- 2 FAILURE
58.00
58.00

•• 2 FAILURE
57.75
57.75

- 2 FAILURE
57.25
57.25

•- 2 FAILURE
57.00
57.00
56.75
55.50
54.50
53.50

2.220
2.202
2.158
2.130
2.113
2.097
2.116
2.109
2.101
2.099
2.095
2.101
2.109
2.153
2.192
2.233
2.254
2.285
2.325
2.373
2.436
2.463

S U R F A C E S
2.286

15.815
2.329

S U R F A C E S
2.224
7.643

S U R F A C E S
2.251
9.220

S U R F A C E S
2.274

11.638
S U R F A C E S
2.297

24.735
S U R F A C E S
2.309

56.574
2.319
2.422
2.548
2.696

2.445 1
2.534 1
2.661 1

.584 865.1

.629 815.7

.703 763.5
.860
.905
.958

21
19
19

SAFETY WAS 1.416 AT R - 69.75.

130.00 :
F S F S D R I V I N G D E L T A F S

G E O G R I D S A T W I T H O U T M O M E N T : D U E T O * S L I C E S
U L T S T R E S S G E O G R I D S K I P - F T / F T G E O G R I D S

2.220 1
2.202
2.158
2.130
2.113
2.097
2.116
2.109
2.101
2.099
2.095
2.101
2.109
2.153
2.192

.796 1894.9

.748 1878.5

.703 1860.6

.673 1837.5

.653 1814.3

.634 1788.5

.624 1753.3

.648 1807.6

.640 1804.4

.637 1796.6

.631 1780.1

.628 1771.5

.626 1762.5

.619 1710.9

.616 1668.2
2.233 1.616 1620.7
2.254
2.285
2.325
2.373
2.436
2.463

FOR R« 57.50
2.286

I .622 1568.3
.634 1509.0
.652 1446.2
.674 1379.6
.705 1307.2
.744 1232.2

( I D E N T I F I E D L E F T
1.598 1156.0

15.815 15.815 8.1
2.329

FOR R* 58.25
2.224

1.691 1043.4
( I D E N T I F I E D L E F T

1.525 1242.2
7.643 7.643 29.2

FOR R= 58.00
2.251

( I D E N T I F I E D L E F T
1.550 1213.5

9.220 9.220 21.0
FOR R= 57.75

2.274
( I D E N T I F I E D L E F T

1.576 1184.9
11.638 11.638 13.9

FOR R= 57.25
2.297

( I D E N T I F I E D L E F T
1.620 1127.5

24.735 24.735 3.6
FOR R* 57.00

2.309
( I D E N T I F I E D L E F T

1.645 1098.2
56.574 56.574 .8

2.319 1.668 1070.6
2.422 1.792 938.4
2.548 1.911 837.5
2.696 2.062 737.8

.424

.454

.455

.458

.460

.463

.492

.461

.461

.462

.464

.473

.483

.533

.576

.616

.632

.651

.673
•699
.731
.719
T O R I G H T )
.688
.000
.638

T O R I G H T )
.700
.000
T O R I G H T )
.702
.000

T O R I G H T )
.698
.000

T O R I G H T )
.676
.000
T O R I G H T )
.665
.000
.652
.630
.637
.633

30
30
30
28
28
27
27
28
27
27
27
27
27
26
26
26
26
25
25
25
24
24
20
6

19
21
6

21
6

21
6

20
6

19
6

19
19
19
17

THE LOWEST FACTOR OF SAFETY IMS 2.095 AT R 68.25.

X * 155.00 , Y - 130.00



r-

F S
R A D I U S G E O G R I D S A T

W O R K S T R E S S

73.50
72.50

0 ( F S ) / D R I S
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50

3.560
3.633

F S
G E O G R I D S A T
U L T S T R E S S

3.560
3.633

F S
W I T H O U T
G E O G R I D S

3.560
3.633

D R I V I N G
M O M E N T :

K I P - F T / F T

812.0
767.2

D E L T A F S
DUE TO *

G E O G R I D S

.000

.000

S L I C E S

31
30

N E G A T I V E A T R M A X .
3.717
3.799
3.880
3.969
4.027
4.093
4.148
4.193
4.233
4.311
4.414
4.531
4.667
4.820
5.061
5.308
5.726
6.329
7.061

3.717
3.799
3.880
3.969
4.027
4.093
4.148
4.193
4.233
4.311
4.414
4.531
4.667
4.820
5.061
5.308
5.726
6.329
7.061

3.717
3.799
3.880
3.969
4.027
4.093
4.148
4.193
4.233
4.279
4.336
4.397
4.468
4.539
4.677
4.802
5.068
5.424
5.830

THE LOWEST FACTOR OF SAFETY WAS 3.560 AT R

X «= 175.00 . Y «=
F S

RADIUS GEOGRIDS AT

150.00 :
F S

GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

93.50
92.50
91.50
90.50
89.50
88.50
87.50
86.50

-- 2 FAILURE
85.50
85.50
84.50
86.25
86.00
85.75

- 2 FAILURE
85.25
85.25

-- 2 FAILURE
85.00

85.00
84.75
83.50
82.50
81.50
80.50

1.983
1.913
1.849
1.801
1.759
1.723
1.693
1.670

S U R F A C E S
1.499

15.851
1.546
1.666
1.661
1.658

S U R F A C E S
1.508

26.948
S U R F A C E S

1.518

1.983
1.913
1.849
1.801
1.759
1.723
1.693
1,670

FOR R= 85
1.499

15.851
1.546
1.666
1.661
1.658

FOR R= 85
1.508

26.948
FOR R* 85

1.518

F S
W I T H O U T
G E O G R I D S

1.983
1.913
1.848
1.789
1.734
1.684
1.640
1.599

722.2
680.0
640.3
601.1
568.6
536.4
506.8
479.6
453.9
428.6
403.5
379.1
355.4
332.8
307.4
285.4
262.8
238.5
215.0

.000

.000

.000

.000

.000

.000

.000

.000

.000

.032

.078

.133

.200

.280

.384

.506

.658

.905
1.231

30
30
30
29
28
28
28
28
28
26
26
26
26
25
24
24
24
24
23

73.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

2222.9
2220.4
2212.8
2199.0
2179.4
2153.9
2120.9
2081.9

D E L T A F S
DUE TO *

G E O G R I D S

.000

.000

.001

.012

.025

.038

.053

.071

S L I C E S

31
31
29
29
29
29
28
28

. 5 0 ( I D E N T I F I E D L E F T T O R I G H T )
1.409

15.851
1.431
1.590
1.581
1.572

2052.2
15.6

1957.2
2071.1
2060.0
2048.6

.090

.000

.115

.076

.081

.086

25
6

25
28
28
28

. 2 5 ( I D E N T I F I E D L E F T T O R I G H T )
1.412

26.948
2028.4

6.4
.096
.000

25
6

. 0 0 ( I D E N T I F I E D L E F T T O R I G H T )
1.416 2004.7 .102 25

F . O . S . V E R Y L A R G E ( S U M W S A L E S S T H A N .01)
1.530
1.616
1.720
1.825
1.974

1.530
1.616
1.720
1.825
1.974

1.422
1.472
1.518
1.569
1.620

1981.0
1862.1
1766.6
1668.8
1574.8

.108

.144

.202

.256

.354

25
25
24
23
23



79.50 2.160 2.160
78.50 2.335 2.335
77.50 2.455 2.455
76.50 2.511 2.511
75.50 2.557 2.557
74.50 2.659 2.659
73.50 2.870 2.870

T H E L O W E S T F A C T O R O F S A F E T Y I M S

X = 175.00 . Y = 110.00 :
F S F S

RADIUS GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

53.50 1.617 1.617
52.50 1.624 1.624

D ( F S ) / D R I S N E G A T I V E A T R N A X .
51.50 .630 1.630
50.50 .634 1.634
49.50 .637 .637
48.50 .656 .656
47.50 .684 .684
46.50 .712 .712
45.50 .759 .759
44.50 .787 .787
43.50 .812 .812
42.50 .858 .858
41.50 .910 1.910
40.50 1.984 1.984
39.50 2.079 2.079
38.50 2.194 2.194
37.50 2.320 2.320
36.50 2.438 2.438
35.50 2.546 2.546
34.50 2.672 2.672
33.50 2.833 2.833

T H E L O W E S T F A C T O R O F S A F E T Y W A S

X = 180.00 , Y = 130.00 :
F S F S

RADIUS GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

73.50 .627 1.627
72.50 .622 1.622
71 .SO .662 1.662
73.25 .605 1.605
73.00 .611 1.611
72.75 .617 1.617
72.25 .633 1.633
72.00 .646 1.646
71.75 .654 1.654
70.50 .711 1.711
69.50 .742 1.742
68.50 .761 1.761
67.50 .755 1.755

.679

.719

.757

.797

.834
1.876
1.926

1.499 AT R

F S
W I T H O U T
G E O G R I D S

1.271
1.277

1.282
1.286
1.289
1.291
1.292
1.290
1.291
1.293
1.300
1.326
1.355
1.388
1.419
1.459
1.504
1.556
1.610
1.674
1.760

1.617 AT R

F S
W I T H O U T
G E O G R I D S

1.496
1.451
1.433
1.464
1.460
1.455
1.447
1.443
1.437
1.420
1.401
1.378
1.355

1480.6
1389.3
1299.4
1212.4
1131.8
1053.2
978.4

85.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

1501.5
1431.6
1364.4
1300.0
1238.0
1178.9
1122.6
1068.8
1016.2
965.9
920.1
872.9
826.2
778.9
735.2
689.4
644.5
599.4
556.6
513.4
469.3

53.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

2161.4
2124.5
2084.6
2152.9
2143.7
2134.3
2114.6
2104.3
2095.8
2036.9
1984.2
1931.3
1876.2

.481

.615

.697

.714

.722

.782

.943

D E L T A F S
DUE TO *

G E O G R I D S

.347

.347

.348

.348

.348

.365

.392

.422

.467

.494

.512

.532

.555

.596

.661

.734

.816

.882

.935

.998
1.073

D E L T A F S
DUE TO *

G E O G R I D S

.130

.172

.228

.141

.151

.161

.186

.204

.217

.291

.341

.383

.401

23
21
21
20
20
20
20

S L I C E S

29
29
29
29
27
27
27
27
27
26
24
24
24
23
22
22
22
21
20
21
21

S L I C E S

30
30
29
30
30
30
30
30
29
29
27
27
27

- 2 F A I L U R E S U R F A C E S F O R R » 66.50 ( I D E N T I F I E D L E F T T O R I G H T )



rir

66.50 1.624 1.624 1.229
66.50 F . O . S . V E R Y L A R G E ( S U M W S A L E S S T H A N

65.50
67.25
67.00
66.75
66.25
66.00
65.75
64.50
63.50
62.50
61.50
60.50
59.50
58.50

.638 .638

.748 .748

.739 .739

.721 .721

.628 .628

.631 .631

.635 .635

.651 .651

.679 .679

.732 .732

.811 .811

.893 .893

.939 .939

.998 1.998
57.50 2.077 2.077
56.50 2.170 2.170
55.50 2.322 2.322
54.50 2.505 2.505
53.50 2.716 2.716

.241

.349

.342

.325

.232

.235

.238

.253

.265

.275

.289

.304

.320

.349

.395

.451

.513

.583

.664
THE LOWEST FACTOR OF SAFETY WAS 1 .605 AT R

X * 170.00 , Y « 130.00 :
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

73.50
72.50
71.50
73.25
73.00
72.75
72.25
72.00
71.75
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50

.514 .514

.489 .489

.505 .505

.488 .488

.481 .481

.485 .485

.493 .493

.497 .497

.501 .501

.524 .524

.544 .544

.572 .572

.614 .614

.670 .670

.759 .759

.871 .871

.992 .992
62.50 2.155 2.155
61.50 2.300 2.300
60.50 2.425 2.425
59.50 2.500 2.500
58.50 2.542 2.542
57.50 2.577 2.577
56.50 2.608 2.608
55.50 2.728 2.728
54.50 2.898 2.898
53.50 3.097 3.097

.501

.465

.469

.472

.463

.464

.466

.467

.468

.473

.477

.486

.506

.537

.572

.611

.650

.697

.735

.762

.786

.816

.841

.865

.890

.918

.955

1819.0
.01)

1727.2
1862.1
1850.3
1835.6
1795.7
1772.6
1749.8
1639.1
1553.3
1472.6
1393.0
1317.8
1246.2
1176.8
1112.1
1044.7
978.3
912.6
847.0

73.25

D R I V I N G
M O M E N T :

K I P - F T / F T

1905.7
1834.2
1761.8
1889.4
1870.9
1852.5
1816.0
1797.9
1779.8
1690.6
1621.8
1550.8
1480.6
1412.5
1344.7
1275.7
1209.1
1139.8
1072.9
1008.6
948.5
887.7
832.3
779.7
729.2
681.6
635.6

.395

.397

.399

.397

.396

.396

.396

.396

.398

.414

.457

.522

.589

.618

.650

.682

.720

.809

.922
1.052

•

D E L T A F S
DUE TO

G E O G R I D S
.013
.024
.036
.016
.018
.021
.027
.030
.033
.050
.067
.086
.108
.133
.187
.260
.342
.458
.565
.663
.715
.726
.735
.743
.838
.980

1.142

23
23
27
26
25
23
23
23
23
22
22
22
22
22
20
19
19
19
19
18

* S L I C E S

31
30
30
31
30
30
30
30
30
30 ,
29
29
28
28
28
28
27
26
25
25
24
23
23
23
23
22
21

THE LOWEST FACTOR OF SAFETY WAS 1.481 AT R

X « 175.00 . Y - 135.00 :

73.00.



R A D I U S

78.50
77.50
76.50
75.50
74.50
73.50
72.50
74.25
74.00
73.75
73.25
73.00
72.75
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50

F S F S F S
G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

1.591 1.591 1.558
1.563 1.563
1.539 1.539
1.521 1.521
1.514 1.514
1.420 1.420
1.492 1.492
1.515 1.515
1.517 1.517
1.500 1.500
1.432 1.432
1.448 1.448
1.470 1.470
1.584 1.584
1.680 1.680
1.808 1.808
1.922 1.922
2.018 2.018
2.077 2.077
2.103 2.103
2.129 2.129
2.152 2.152
2.251 2.251
2.390 2.390
2.538 2.538
2.621 2.621
2.709 2.709

.518

.481

.448

.425

.313

.341

.422

.419

.398

.320

.327

.334

.374

.406

.442

.471

.492

.513

.534

.554

.574

.595

.624

.651

.682

.718
THE LOWEST FACTOR OF SAFETY WAS 1.420 AT R

D R I V I N G
M O M E N T :

K I P - F T / F T
2150.6
2120.3
2087.3
2049.0
2006.4
1954.0
1865.2
1994.9
1983.1
1969.7
1931.8
1909.6
1887.5
1774.0
1687.3
1599.2
1512.1
1428.1
1347.1
1269.8
1196.0
1125.5
1057.1
989.7
929.0
871.4
819.2

* 73.50

D E L T A F S
DUE TO

G E O G R I D S

.033

.045

.058

.073

.089

.107

.151

.093

.098

.102

.112

.122

.136

.209

.274

.366

.450

.525

.563

.569

.574

.578

.656

.767

.887

.939

.991
•

* S L I C E S

30
29
29
29
29
26
26
29
29
27
26
26
26
25
24
24
23
23
21
21
21
21
21
20
20
20
18

X = 175.00 . Y = 125.00 :

R A D I U S

68.50
67.50

D ( F S ) / D R
66.50
65.50
67.25
67.00
66.75
66.25
66.00
65.75
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50

F S F S F S
G E O G R I D S A T G E O G R I O S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

1.451 1.451
1.452 1.452

I S N E G A T I V E A T R N A X .
1.444 1.444
1.472 .472
1.451 .451
1.450 .450
1.447 .447
1 .436 .436
1 .436 .436
1.454 .454
1.564 .564
1.664 .664
1.745 .745
1.815 .815
1.858 .858
1.871 .871
1.888 .888
1.902 .902
1.931 .931
1.993 .993

.373

.359

.307

.288

.347

.336

.322

.288

.276
.282
.313
.338
.356
.370
.384
.395
.408
.420
.431
.442

D R I V I N G
M O M E N T :

K I P - F T / F T
2000.8
1956.5
1900.3
1818.3
1944.7
1930.3
1916.3
1881.9
1860.8
1839.5
1734.2
1651.3
1567.8
1487.4
1409.4
1337.7
1266.4
1198.3
1133.3
1070.5

D E L T A F S
DUE TO

G E O G R I D S

.078

.093

.137

.183

.103

.114

.125

.148

.160

.171

.251

.326

.389

.445

.474

.477

.480

.482

.500

.552

* S L I C E S

32
31
30
29
31
30
30
30
29
29
29
28
27
27
26
25
25
25
25
24



54.50
53.50
52.50
51.50
50.50
49.50
48.50

2.082
2.181
2.233
2.302
2.390
2.499
2.674

2.082
2.181
2.233
2.302
2.390
2.499
2.674

.452

.467

.483

.512

.561

.624

.694

1011.9
954.9
901.0
848.7
801.2
750.8
701.2

.630

.714

.751

.790

.829

.876

.981

23
23
23
21
20
20
20

THE LOWEST FACTOR OF SAFETY IMS 1.436 AT R * 66.00.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 175.00.
V = 130.00.
R A D I U S O F C R I T I C A L C I R C L E = 69.75.
M I N I M U M F S = 1.416 ( T E N S A R G E O G R I O S A T W O R K I N G S T R E S S ) .
F S ( T E N S A R G E O G R I O S A T U L T I M A T E S T R E S S ) « 1.416.'
FS (UNREINFORCEO) « 1.291.
T O T A L D R I V I N G M O M E N T * 1915.74 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 60.25.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

86.50 (PULL OUT STRESS - 3.08 KIPS/FT )
90.50 (PULL OUT STRESS = .48 KIPS/FT )

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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O R A N G E S U P E F U N D J W A S T E C O N T . $ L E F T S I D E D I K E J 0 3 / 1 1 / 9 W 1
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
16.
1.
2.
26.
22.
23.
3.
25.
19.
20.
21.
4.
10.
6.
7.
8.
16.
25.
26.
2.
9.
27.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.

0.
50.
108.
147.
162.
182.
221.5
229.
258.
135.
174.
50,
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
135.
163.
151.2
115.
160.

2.
26.
22.
23.
3.
25.
19.
20.
21.
4.
10.
6.
7.
8.
16.
17.
21.
27.
9.
27.
10.
18.
12.
.12
.085
.096
.11
.712
.125

86.5
86.5
98.
98.
92.
78.
84-5 , , / .92. ~ |/#-£X-
86.5 f*.
92. _ £2£l£<56.5
56.5
99.5 ^ i i..100.5 LJs-L£J£A
99 5
98. D -̂t
98.
92.
99.
99.
98.
92.
92.
92.
98.
90.
90.

2.
6.
1.
1.
1.
1.
5.
5.
5.
1.
1.
2.
2.
2.
1.
1.
1.
6.
2.
2.
2.
2.
4.
1. 0. .1 0.7
.3 0. .1 0.6
1.8 0. .1 0.6
.5 0. .1 0.0
1. 0. .1 0.0
0. 34. -1 0.9

8 / < * / < ? /



4.
50.
148.
160.
286.
0.
0.
86.5
90.25
90.5
91.0
91.5
92.5
20.
56.5
76.5
20.
SEARCH
180.

0.
90.
90.
70.
70.
6.
109
130.
117.
119.
120.
138.

100.

0.0624

0.
135.
155.
157.
161.
165.
172.

20.

.05
4.
4.
4.00
4.00
4.00
4.00

20.

1.
1.
1.
1.
1.
1.

1.5
1.5
1.5
1.5
1.5
1.5

r



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9. 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-06-1991
T I M E 16:25

O R A N G E S U P E F U N D S U A S T E C O N T . S L E F T S I D E D I K E S 0 3 / 1 1 / 9 1 * 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
,_ NO. GAMMA CBAR TAN(PHIBAR) RU MU
i 1 .X120 1.000 .000 PHREATIC .70

2 /-.085 .300 .000 PHREATIC .60
3 /1096 1.800 .000 PHREATIC .60

{— * / ' - U O -500 .000 PHREATIC .00
5 /<712 1.000 .000 PHREATIC .00
6 ./-.125 .000 .675 PHREATIC .90

"" * X t l N E ARRAY:
NO.

1
— 2

3
4
5

' * " 6
7
8

r- 9
10
11
12

"~ 13
U
15
16
17
18
19

f 20
i 21

22
,- 23

X - L E F T
50.00

108.00
115.00
121.00
135.00
147.00
151.20
151.30
157.20
157.30
162.00
174.00
221.50
229.00
258.00
271.00
151.20
115.00
108.00
135.00
160.00
258.00

^^^WmWj

• ^ P H R E A T I C S U R F A C E
NO.r~ 12
3

,— *

X-COORD.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 108.00
86.50 115.00
90.00 121.00
92.00 135.00
92.00 147.00
98.00 151.20
98.00 151.30
99.00 157.20
99.00 157.30
98.00 162.00
98.00 174.00
92.00 221.50
78.00 229.00
84.50 258.00
92.00 271.00
98.00 286.00
98.00 157.30
90.00 160.00
86.50 135.00
86.50 160.00
90.00 174.00
92.00 286.00
56.50 286.00

C O O R D I N A T E S :
Y-COORD.

90.00
90.00
70.00
70.00

Y - R I G H T
86.50
90.00
92.00
92.00
98.00
98.00
99.00
99.00
98.00
98.00
92.00
78.00
84.50
92.00
98.00
98.00
98.00
90.00
86.50
90.00
92.00
92.00
56.50

SLOPE S O I L T O P L I N E
.0000
.5000
.3333
.0000
.5000
.0000

9.9994
.0000

-9.9994
.0000

-.5000
-.2947

.8667

.2586

.4615

.0000

.0000

.0000

.0000

.1400

.1429

.0000

.0000

2
6
1
1
1
1
5
5
5
1
1
2
2
2
1
1
1
6
2
2
2
2
4

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

!



U N I T W E I G H T O F F L U I O = .0624 K I P / F T 3
N O S T O N E C O L U M N S .

T E N S A R G E O G R I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E1

2
3
4
5
6

86.50
90.25
90.50
91.00
91.50
92.50

109.00
130.00
117.00
119.00
120.00
138.00

135.00
155.00
157.00
161.00
165.00
172.00

100
100
100
100
100
100

T E N S A R G E O G R I D S T R E N G T H D A T A :
L A Y E R U L T S T R E N W R K G S T R E N F S - P U L L O U T

1
2
3
4
5
6

K I P S / F T
4.00
4.00
4.00
4.00
4.00
4.00

K I P S / F T
4.00
4.00
4.00
4.00
4.00
4.00

.5

.5

.5

.5

.5

.5
D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T GEOGRIDS" . 0 5

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X » 175.00, I N I T I A L Y * 130.00.

OELX * 20.00, OELY - 20.00.

X * 175.00 . Y - 130.00 :

R A D I U S

73.50
72.50
71.50
70.50
69.50
68.50
70.25
70.00
69.75
69.25
69.00
68.75
67.50
66.50
65.50
64.50
63.50
62.50
61.50

F S F S F S
G E O G R I O S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

.444

.424

.417

.413

.371

.443
1.399
1.386
1.353
1.389
1.407
1.425
1.528
1.633
1.720
1.796
1.841
1.852
1.867

.444

.424

.417

.413

.371

.443

.399

.386

.353

.389

.407

.425

.528

.633

.720

.796

.841

.852

.867

.392

.360

.338

.319

.239

.262

.301

.279

.233

.244
.250
.256
.284
.312
.331
.343
.354
.364
.376

D R I V I N G
M O M E N T :

K I P - F T / F T

2174.7
2138.1
2097.3
2051.9
1982.8
1895.5
2037.8
2023.0
2004.4
1961.1
1939.2
1917.3
1810.6
1722.0
1637.1
1555.0
1476.2
1401.6
1326.6

D E L T A F S
DUE TO

G E O G R I D S

.052

.064

.078

.094

.132

.181

.098

.107

.120

.145
.157
.169
.244
.321
.389
.452
.486
.488
.491

# S L I C E S

31
31
31
30
28
28
29
29
28
28
28
28
27
26
25
25
25
24
23



60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50

1.877
1.912
1.987
2.084
2.168
2.216
2.284
2.382

1.877
1.912
1.987
2.084
2.168
2.216
2.284
2.382

.385

.392

.398

.410

.424

.435

.468

.524

1257.5
1191.5
1128.7
1066.9
1008.0
953.8
904.4
852.1

.492

.520

.589

.674

.745

.781

.816

.859

23
23
22
22
21
21
19
19

3 A-
THE LOWEST FACTOR OF SAFETY WAS 1.353 AT R = 69.75.

195.00 130.00
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I O S A T W I T H O .
W O R K S T R E S S U L T S T R E S S G E O G R l

73.50
72.50
71.50
70.50
69.50
68.50
67.50
69.25
69.00
68.75
68.25
68.00
67.75
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50

2 F A I L U R E
57.50
57.50
56.50

2 F A I L U R E
58.25
58.25

2 FAILURE
58.00
58.00

2 F A I L U R E
57.75
57.75

2 FAILURE
57.25
57.25

2 F A I L U R E
57.00
57.00
56.75
55.50
54.50
53.50

2.032
2.014

.973

.945

.927

.910

.924

.923

.915

.913

.908
1.912
1.918
1.953
1.984
2.015
2.028
2.047
2.074
2.106
2.164
2.177

S U R F A C E S
2.003

15.815
2.010

S U R F A C E S
1.968
7.643

S U R F A C E S
1.986
9.220

S U R F A C E S
1.999

11.638
S U R F A C E S

2.005
24.735
S U R F A C E S
2.008

56.574
2.009
2.054
2.109
2.293

2.032
2.014

.973

.945

.927

.910

.924

.923

.915

.913

.908

.912

.918

.953

.984
2.015
2.028
2.047
2.074
2.106
2.164
2.177

FOR R*
2.003

15.815
2.010

FOR R=
1.968
7.643

FOR R*
1.986
9.220

FOR R=
1.999

11.638
FOR R=

2.005
24.735

FOR R*
2.008

56.574
2.009
2.054
2.109
2.293

1.«
1.51
1.5!
1.5I
1.51
1.41
1.4:
1.51
1.41
1.41
1.4)
1.41
1.4"
1.44
1.4<
1.4!

IT
DS

A
»9
7
7

17
18
' 6
12
«n
J5
52r9
19
<2
i8

1.459
1.44
1.4'
1.4)

a
•3
5

1.518
1.545

D R I V I N G D E L T A F S
MOMENT: DUE TO # SLICES

K I P - F T / F T G E O G R I D S
2069.0
2052.6
2034.7
2011.6
1988.4
1962.6
1927.3
1981.7
1978.5
1970.7
1954.2
1945.5
1936.6
1885.0
1842.3
1794.8
1742.4
1683.1
1620.3
1553.7
1481.3
1406.3

57.50 ( I D E N T I F I E D L E F T
1.404

15.815
1.462

1330.1
8.1

1217.5
58.25 ( I D E N T I F I E D L E F T

1.3̂ 3
7.60

1416.3
29.2

58.00 ( I D E N T I F I E D L E F T
1.3̂ 0
9.220

1387.6
21.0

57.75 ( I D E N T I F I E D L E F T
1.389

11.638
1358.9

13.9
57.25 ( I D E N T I F I E D L E F T

1.4
24.7

57.00
1.4

56.5
1.4
1.5
1.5

18
(5

1301.6
3.6

( I D E N T I F I E D L E F T
(3r4
\7
!1
»1

1.7>2

1272.2
.8

1244.7
1112.5
1011.6
896.3

.388

.415

.416

.418

.420

.422

.448

.420

.420

.421

.423

.431

.439

.484

.522

.557

.569

.584

.601

.621

.646

.632
T O R I G H T )
.599
.000
.548

T O R I G H T )
.616
.000
T O R I G H T )
.616
.000

T O R I G H T )
.611
.000
T O R I G H T )
.588
.000

T O R I G H T )
.575
.000
.562
.532
.528
.521

30
30
30
28
28
27
27
28
27
27
27
27
27
26
26
26
26
25
25
25
24
24
20

6
19
21

6
21
6

21
6

20
6

19
6

19
19
19
18



THE LOWEST FACTOR OF SAFETY WAS 1.908 AT R = 68.25.

155.00 130.00

R A D I U S

73.50
72.50

0 ( F S ) / D R
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50

F S
GEOGRIDS AT
WORK STRESS

3.546
3.617

F S
G E O G R I O S

F S
A T W I T H O U T

U L T S T R E S S G E O G R I D S
3.546
3.617

3.546
3.617

D R I V I N G
M O M E N T :

K I P - F T / F T
815.2
770.4

D E L T A F S
DUE TO *

G E O G R I D S

.000

.000

S L I C E S

31
30

I S N E G A T I V E A T R M A X .
3.700
3.781
3.860
3.948
4.005
4.069
4.122
4.165
4.204
4.279
4.379
4.493
4.626
4.774
5.008
5.249
5.657
6.244
6.957

3.700
3.781
3.860
3.948
4.005
4.069
4.122
4.165
4.204
4.279
4.379
4.493
4.626
4.774
5.008
5.249
5.657
6.244
6.957

T H E L O W E S T F A C T O R O F S A F E T Y W A S

3.700
3.781
3.860
3.948
4.005
4.069
4.122
4.165
4.204
4.247
4.301
4.361
4.428
4.496
4.629
4.748
5.007
5.351
5.744

3.546 AT R

725.4
683.2
643.5
604.3
571.8
539.6
510.0
482.8
457.1
431.8
406.7
382.3
358.6
336.0
310.6
288.6
266.0
241.7
218.2

- 73.50

.000

.000

.000

.000

.000

.000

.000

.000

.000

.031

.077

.132

.198

.278

.380

.500

.650

.893
1.213

•

30
30
30
29
28
28
28
28
28
26
26
26
26
25
24
24
24
24
23

X * 175.00 , Y « 150.00 :

R A D I U S

93.50
92.50
91.50
90.50
89.50
88.50
87.50
86.50

F S
GEOGRIDS AT
WORK STRESS

1.907
1.840
1.778
1.731
1.690
1.654
1.625
1.602

-- 2 FAILURE SURFACES
85.50
85.50
84.50
86.25
86.00
85.75

1.437
15.851

1.479
1.597
1.593
1.589

— 2 FAILURE SURFACES
85.25
85.25

1.445
26.948

— 2 FAILURE SURFACES
85.00 1.453

F S
GEOGRIOS

F S
A T W I T H O U T

U L T S T R E S S G E O G R I D S
1.907
1.840
1.778
1.731
1.690
1.654
1.625
1.602

FOR R=
1.437

15.851
1.479
1.597
1.593
1.589

FOR R*
1.445

26.948
FOR R*

1.453

1.907
1.840
1.777
1.719
1.666
1.618
1.574
1.534

D R I V I N G
M O M E N T :

K I P - F T / F T
2311.6
2309.1
2301.4
2287.7
2268.1
2242.5
2209.6
2170.5

D E L T A F S
DUE TO *

GEOGRIOS
.000
.000
.001
.012
.024
.037
.051
.068

S L I C E S

31
31
29
29
29
29
28
28

85.50 ( I D E N T I F I E D L E F T T O R I G H T )
1.350

15.851
1.369
1.525
1.515
1.507

2140.9
15.6

2045.8
2159.8
2148.7
2137.3

.086

.000

.110

.073

.077

.082

25
6

25
28
28
28

85.25 ( I D E N T I F I E D L E F T T O R I G H T )
1.353

26.948
2117.0

6.4
.092
.000

25
6

85.00 ( I D E N T I F I E D L E F T T O R I G H T )
1.356 2093.3 .098 25

3A

85.00 F . O . S . VERY LARGE (SUNUSA LESS THAN .01)



r

84.75
83.50
82.50
81.50
80.50
79.50
78.50
77.50
76.50
75.50
74.50
73.50

T H E L O W E S T

X = 175

R A D I U S

1.465
1.542
1.637
1.732
1.868
2.037
2.194
2.297
2.339
2.370
2.451
2.630

FACTOR OF

.00 . Y «
F S

1.465
1.542
1.637
1.732
1.868
2.037
2.194
2.297
2.339
2.370
2.451
2.630

S A F E T Y V M S

110.00 :
F S

GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

53.50
52.50

1.527
1.529

D ( F S ) / D R I S N E G A T I V E
51.50
50.50
49.50
48.50
50.25
50.00
49.75
49.25
49.00
48.75
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.530
1.529
1.527
1.539
1.526
1.526
1.527
1.526
1.529
1.534
1.560
1.581
1.617
1.636
1.651
1.686
1.723
1.780
1.854
1.942
2.037
2.122
2.193
2.276
2.380

T H E L O W E S T F A C T O R O F

X = 180.00 , Y =

R A D I U S
F S

1.527
1.529

AT RMAX.
1.530

.529

.527

.539

.526

.526

.527

.526

.529

.534

.560

.581

.617

.636

.651

.686

.723
1.780
1.854
1.942
2.037
2.122
2.193
2.276
2.380

S A F E T Y W A S

130.00 :

F S
GEOGRIOS AT GEOGRIDS AT
WORK STRESS ULT STRESS

73.SO
72.50
71.50

1.548
1.542
1.578

1.548
1.542
1.578

1.361
1.405
1.445
1.489
1.533
1.583
1.616
1.644
1.674
1.700
1.729
1.765

1 .437 AT R

F S
W I T H O U T
G E O G R I D S

1.199
1.202
1.203
1.203
1.202
1.200
1.201
1.201
1.202
1.202
1.201
1.201
1.196
1.191
1.187
1.184
1.185
1.202
1.222
1.244
1.264
1.291
1.320
1.353
1.386
1.424
1.477

1.S26 AT R

F S
W I T H O U T
G E O G R I D S

1.423
1.379
1.361

2069.6
1950.7
1855.2
1757.5
1663.4
1569.2
1477.9
1388.0
1301.1
1220.4
1141.8
1067.1

85.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

1590.2
1520.2
1453.1
1388.6
1326.7
1267.5
1374.8
1359.0
1341.9
1311.6
1296.7
1282.0
1211.2
1157.5
1104.9
1054.6
1008.7

961.6
914.8
867.6
823.9
778.1
733.2
688.1
645.2
602.0
S S 8 . 0

.104

.137

.193

.243

.335

.454

.578

.653

.665

.670

.722

.865

D E L T A F S
DUE TO

G E O G R I D S

.327

.327
.327
.326
.324
.339
.325
.325
.325
.324
.327
.333
.364
.390
.430
.452
.467
.483
.501
.535
.590
.651
.718
.769
.807
.851
.903

25
25
24
23
23
23
21
21
20
20
20
20

* S L I C E S

29
29
29
29
27
27
28
28
27
27
27
27
27
27
27
26
24
24
24
23
22
22
22
21
20
21
21

49.25.

D R I V I N G
M O M E N T :

K I P - F T / F T
2271.4
2234.6
2194.7

D E L T A F S
DUE TO

G E O G R I O S
.124
.163
.217

* S L I C E S

30
30
29



73.25 1.527
r- 73.00 1.532

72.75 1.537

f —

ffm

72.25 1
72.00 1
71.75 1
70.50 1
69.50 1
68.50 1

.552

.564

.571

.623

.650

.666
67.50 1.658

- - 2 F A I L U R E S U R F A C E S
66.50 1.531

1.527
1.532
1.537
1.552
1.564
1.571
1.623
1.650
1.666
1.658

FOR R- 66
1.531

1.393
1.388
1.384
1.375
1.371
1.365
1.347
1.327
1.303
1.279

2262.9
2253.7
2244.3
2224.6
2214.3
2205.8
2146.9
2094.2
2041.3
1986.2

.134

.144

.153

.177

.193

.206

.276

.323

.363

.379

30
30
30
30
30
29
29
27 s\ ~) h
27 C-fiS^' ->^r

27
. 5 0 ( I D E N T I F I E D L E F T T O R I G H T )

1.159
r- 66.50 F . O . S . VERY LARGE (SUMUSA LESS THAN

65.50 1 .540
67.25 1.650

r"

r-

67.00 1
66.75 1
66.25 1
66.00 1
65.75 1
64.50 1

.641

.624

.533

.536

.538

.547
63.50 1.567
62.50 1.611r~

• 61.50 1
60.50 1

.677

.746
59.50 1.780

r- 58.50 1
57.50 1
56.50 1

.826

.888

.962
55.50 2.086

'"" 54.50 2.234
53.50 2.402

f~. THE LOWEST FACTOR OF

X - 170.00 . Y -
F S

1.540
1.650
1.641
1.624
1.533
1.536
1.538
1.547
1.567
1.611
1.677
1.746
1.780
1.826
1.888
1.962
2.086
2.234
2.402

S A F E T Y W A S

130.00 :
F S

RADIUS GEOGRIOS AT GEOGRIDS AT
_ WORK STRESS ULT STRESS

r-

.̂..

r-

P-.

73.50
72.50
71.50
73.25
73.00
72.75
72.25
72.00
71.75
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50

.463

.436

.450

.437

.430

.433
.439
.443
.446
.465
.483
.507
.544
.594
.675
.776
.887

62.50 2.034
61.50 2.163

^_ 60.50 2.272
'"" 59.50 2.334

1.463
1.436

.450

.437

.430

.433

.439

.443

.446

.465

.483

.507

.544

.594

.675

.776

.887
2.034
2.163
2.272
2.334

1.167
1.273
1.266
1.250
1.161
1.163
1.165
1.174
1.180
1.185
1.194
1.202
1.212
1.232
1.268
1.311
1.358
1.411
1.470

1.527 AT R

F S
W I T H O U T
G E O G R I D S

1.450
1.413
1.415
1.421
1.412
1.413
1.413
1.414
1.414
1.417
1.418
1.424
1.441
1.467
1.496
1.530
1.562
1.602
1.632
1.651
1.666

1929.1
.01)
1837.2
1972.1
1960.3
1945.6
1905.7
1882.6
1859.8
1749.1
1663.3
1582.6
1503.0
1427.8
1356.2
1286.8
1222.1
1154.7
1088.3
1022.6
957.0

73.25.

D R I V I N G
M O M E N T :

W P - F T / F T
1973.0
1901.5
1829.1
1956.6
1938.2
1919.8
1883.3
1865.1
1847.1
1757.9
1689.1
1618.1
1547.9
1479.7
1412.0
1343.0
1276.4
1207.1
1140.2
1075.9
1015.8

.373

.373

.377

.375

.373

.373

.373

.373

.373

.387

.425

.484

.544

.568

.594

.621

.651

.727

.823

.932

D E L T A F S
DUE TO *

G E O G R I O S
.013
.023
.035
.015
.018
.020
.026
.029
.032
.049
.064
.082
.103
.127
.178
.247
.324
.433
.532
.622
.668

23
23
27
26
25
23
23
23
23
22
22
22
22
22
20
19
19
19
19
18

S L I C E S

31
30
30
31
30
30
30
30
30
30
29
29
28
28
28
28
27
26
25
25
24



58.50
57.50
56.50
55.50
54.50
53.50

2.362 2.362 .687
2.383 2.383 .703
2.400 2.400 .716
2.497 2.497 .729
2.637 2.637 .744
2.799 2.799 .766

THE LOWEST FACTOR OF SAFETY WAS 1.430 AT R

955.0
899.5
846.9
796.5
748.9
702.9

73.00.

.675

.680

.684

.768

.892
1.033

23
23
23
23
22
21

X = 175.00 , Y = 135.00 :

R A D I U S

78.50
77.50
76.50
75.50
74.50
73.50
72.50
74.25
74.00
73.75
73.25
73.00
72.75
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50

F S F S F S
G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

1.528
1.500
1.476

.457

.450

.358

.424

.451

.452

.435

.369

.384

.404

.508

.596

.712

.815

.899

.948

.965

.981

.994

.528

.500

.476

.457

.450

.358

.424

.451

.452

.435

.369

.384

.404

.508

.596

.712

.815

.899

.948

.965

.981

.994
2.076 2.076
2.193 2.193
2.316 2.316
2.377 2.377
2.443 2.443

.496

.457

.421

.388

.365

.255

.280

.362

.358

.338

.261

.267

.274

.308

.335

.366

.389

.404

.419

.433

.446

.458

.471

.489

.506

.525

.548
THE LOWEST FACTOR OF SAFETY WAS 1.358 AT R

D R I V I N G
M O M E N T :

K I P - F T / F T

2239.2
2209.0
2176.0
2137.7
2095.1
2042.6
1953.9
2083.5
2071.7
2058.3
2020.4
1998.3
1976.1
1862.6
1775.9
1687.8
1600.8
1516.7
1435.7
1358.4
1284.6
1214.2
1145.8
1078.3
1017.6

960.1
907.8

73.50

D E L T A F S
DUE TO

GEOGR10S

.032

.043

.055

.070

.085

.102

.144

.089

.093

.098

.108

.116

.130

.199

.261

.346

.425

.495

.529

.532
.535
.536
.606
.704
.810
.853
.895

•

# S L I C E S

30
29
29
29
29
26
26
29
29
27
26
26
26
25
24
24
23
23
21
21
21
21
21
20
20
20
18

X = 175.00 . Y « 125.00 :

R A D I U S

68.50
67.50

D < F S ) / D R
66.50
65.50
67.25
67.00
66.75
66.25
66.00

F S F S F S
G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

.389 .389 1.314

.389 .389 1.300
I S N G A T I V E A T U M A X .

.379 .379 1.248

.403 .403 1.228

.387 .387 1.288

.386 .386 1.277

.383 .383 1.263

.371 .371 1.230
1.370 .370 1.218

D R I V I N G
M O M E N T :

K I P - F T / F T

2089.4
2045.1
1989.0
1906.9
2033.4
2018.9
2004.9
1970.6
1949.5

D E L T A F S
DUE TO

G E O G R I D S

.075

.089

.131

.175

.099

.109
.120
.142
.152

* S L I C E S

32
31
30
29
31
30
30
30
29



65.75
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50 1
54.50
53.50
52.50 !
51.50 !
50.50 i
49.50 !
48.50 i

1 .386
.488
.579
.651
.712
.748
.755
.763
.770

1. 790
I. 840
1.913
1. 995
2.032 i
2.082 :
' . 1 5 0 ;
2.234 ;
2.372 I

.386

.488

.579

.651

.712

.748

.755

.763

.770

.790 1

.840 1

.913

.995
2.032
2.082
2.150
2.234
2.372

.223

.248

.270

.283

.292

.302

.307

.315

.321
1.326
1.330
.334
.341
.348
.367
.404
.450
.501

1928.1
1822.9
1739.9
1656.4
1576.1
1498.0
1426.4
1355.0
1286.9
1222.0
1159.1
1100.5
1043.5
989.6
937.4
889.8
839.4
789.8

.163

.239

.309

.369

.420

.446

.447

.448

.449

.464

.510

.579

.654

.684

.715

.746

.784

.871

29
29
28
27
27
26
25
25
25
25
24
23
23
23
21
20
20
20

THE LOWEST FACTOR OF SAFETY WAS 1.370 AT R = 66.00.

rr
S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :

X « 175.00.
Y - 130.00.
RADIUS OF CRITICAL CIRCLE - 69.75.
M I N I M U M F S * 1.353 ( T E N S A R G E O G R I D S A T W O R K I N G S T R E S S ) .
FS (TENSAR GEOGRIOS AT ULTIMATE STRESS) " 1.353.1
FS (UNREINFORCED) * 1.233.
T O T A L D R I V I N G M O M E N T * 2004.39 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 60.25.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

86.50 (PULL OUT STRESS * 3.08 KIPS/FT )
90.50 (PULL OUT STRESS * .48 KIPS/FT )

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .

r
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rrrrrrrrrrrr
r

asti?5 excavated andting grade (in casee truck load and withof gepSrid installed.

1.31(inboard)
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r O R A N G E S U P E F U N D S U A S T E C O N T . S L E P T S I D Errrr
ri
r~!
f

r-
i.

r
r-I
r-
(
r
r~i!

r*
r
i

r-

ri
r-»
i1" *

0.
0.01.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
12.
1.
2.
26.
22.
23.
3.
4.
10.
6.
7.
8.
16.
26.
2.
9.
27.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.
4.
50.
148.
160.
286.

0.
50.
108.
147.
162.
182.
221.5
229.
258.
135.
174.
50.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
135.
163.
151.2
115.
160.

2.
26.
22.
23.
3.
4.
10.
6.
7.
8.
16.
17.
27.
9.
27.
10.
18.
12.
.12
.085
.096
.11
.00001
.125
0.
94.
94.
79.
79.

86.5
86.5
98.
98.
92.
78.
84.5
92.
86.5
92.
56.5
56.5
99.5
100.5
99.5
98.
98.
92.
99.
99.
98.
92.
92.
92.
98.
90.
90.

2.
6.

•
•
•
*
•

2.
2.
2.
1.
1.
6.
2.
2.
2.
2.
4.
1. 0.
.3 0.
1.8 0.
.5 0.
1. 0.
0. 34.
0.0624

D I K E S 0 3 / 1 1 / 9 1 S 1

.1 0.7

.1 0.6

.1 0.6

.1 0.0

.1 0.0

.1 0.9

\SoJUdjiiu 6



\rrr
r

0.
0.
86.5
90.25
90.5
91.0
91.5
92.5
20.
56.5
76.5
20.
SEARCH
170.

6.
109
130.
117.
119.
120.
138.

125.

0.
135.
155.
157.
161.
165.
172.

20.

.05
4.
4.
4.00
4.00
4.00
4.00

20.

1.5
1.5
1.5
1.5
1.5
1.5

ri
rj
r(
rt
r(
rir
r

rrrr
r



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9. 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N . A P R I L 1986.

DATE 08-06-1991
T I M E 16:46

O R A N G E S U P E F U N D S U A S T E C O N T . S L E F T S I D E D H C E S 0 3 / 1 1 / 9 1 S 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO.

1
2
3
4
5
6

GAMMA CBAR TAN(PHIBAR) RU MU
-<120 1.000 .000 PHREATIC .70
~<085 .300 .000 PHREATIC .60
<̂D96 1.800 .000 PHREATIC .60

-<110 .500 .000 PHREATIC .00
.000 1.000 .000 PHREATIC .00

-*r125 .000 .675 PHREATIC .90
jS^ \LINE ARRAY: "•"

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

X - L E F T
50.00

108.00
115.00
121.00
135.00
147.00
162.00
174.00
221.50
229.00
258.00
271.00
115.00
108.00
135.00
160.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORD.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 108.00
86.50 115.00
90.00 121.00
92.00 135.00
92.00 147.00
98.00 162.00
98.00 174.00
92.00 221.50
78.00 229.00
84.50 258.00
92.00 271.00
98.00 286.00
90.00 160.00
86.50 135.00
86.50 160.00
90.00 174.00
92.00 286.00
56.50 286.00

C O O R D I N A T E S ^ , ^ - ' ' ' '
Y-COORD.

94.00
94.00
79.00
79.00

Y - R I G H T
86.50
90.00
92.00
92.00
98.00
98.00
92.00
78.00
84.50
92.00
98.00
98.00
90.00
86.50
90.00
92.00
92.00
56.50

^-

SLOPE
.0000
.5000
.3333
.0000
.5000
.0000

-.5000
-.2947

.8667

.2586

.4615

.0000

.0000

.0000

.1400

.1429

.0000

.0000

S O I L
2
6

2
2
2
1
1
6
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*
*
*
*

U N I T H E I G H T O f F L U I D - .0624 K I P / F T 3
NO STONE COLUMNS.



rrrrr

T E N S A R G E O G R I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E1

2
3
4
5
6

T E N S A R
L A Y E R

1
2
3
4
5
6

86.50
90.25
90.50
91.00
91.50
92.50

109.00
130.00
117.00
119.00
120.00
138.00

135
155
157
161
165
172

.00

.00

.00

.00

.00

.00

100.
100.
100.
100.
100.
100.

G E O G R I O S T R E N G T H D A T A :
U L T S T R E N

K I P S / F T
4.00
4.00
4.00
4.00
4.00
4.00

U R K G S T R E N
K I P S / F T

4.00
4.00
4.00
4.00
4.00
4.00

F S - P U L L
1
1
1
1
1
1

.5

.5

.5

.5

.5

.5

OUT

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I D S * . 0 5

APPROXIMATELY 20. SLICES WILL BE USED AT UMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X * 170.00, I N I T I A L Y * 125.00.
DELX - 20.00, DELY - 20.00.

170.00 125.00 :

R A D I U Sr*

68.50
P~ 67.50

D ( F S ) / D R
66.50
65.50

' - " 64.50
63.50
62.50
61.50
60.50
59.50
58.50

r- 57.50
56.50
55.50
54.50

' " " 53.50
52.50
51.50

r- 50.50
49.50
48.50

F S
GEOGRIDS AT
W O R K S T R E S S

1.312
1.331

F S
GEOGRIDS AT
U L T S T R E S S

1.312
1.331

F S
W I T H O U T
G E O G R I D S

1.281
1.289

D R I V I N G
M O M E N T :

K I P - F T / F T
1977.7
1891.6

D E L T A F S
DUE TO

G E O G R I D S

.031

.043

* SLICES

31
30

I S N E G A T I V E A T R M A X .
.352
.378
.416
.462
.540
.631
.734
.869
.988

2.097
2.169
2.201
2.238
2.278
2.344
2.471
2.619
2.754
2.854

"~ THE LOWEST FACTOR OF

1.352
1.378
1.416

.462

.540

.631

.734

.869

.988
2.097
2.169
2.201
2.238
2.278
2.344
2.471
2.619
2.754
2.854

S A F E T Y I M S

1.296
1.308
1.331
1.360
1.392
1.426
1.461
1.498
1.529
1.554
1.576
1.597
1.621
1.647
1.669
1.696
1.720
1.745
1.778

1.312 AT R

1808.5
1723.1
1639.5
1558.0
1477.4
1399.2
1323.2
1249.9
1176.6
1105.3
1038.6
975.8
913.8
853.8
798.5
743.9
694.3
648.1
601.6

.055

.069

.085

.102

.148

.206

.273

.371

.459

.543

.593

.604

.617

.631

.675

.776

.899
1.009
1.076

29
29
29
29
28
28
28
27
26
25
25
24
24
23
23
23
22
22
21

68.50.



rr 190.00 125.00

r
r!r
r
!
r"

r
r-

r«

.„<•-

r*

r~"

_̂

F S F S F S
R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T

W O R K S T R E S S U L T S T R E S S G E O G R I D S
68.50
67.50
66.50
65.50
64.50
63.50
62.50
64.25
64.00
63.75
63.25
63.00
62.75
61.50
60.50
59.50
58.50
57.50

-- 2 FAILURE
56.50
56.50
55.50
57.25
57.00
56.75

-- 2 FAILURE
56.25
56.25
56.00
55.75
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.804
1.792
1.790
1.790
1.766
1.757
1.761
1.761
1.758
1.757
1.757
1.760
1.760
1.762
1.795
1.837
1.887
1.936

S U R F A C E S
1.835

22.465
1.920
1.943
1.951
1.959

S U R F A C E S
1.856

74.171
1.877
1.898
2.031
2.151
2.286
2.395
2.496
2.542
2.643

1.804
1.792
1.790
1.790
1.766
1.757
1.761
1.761
1.758
1.757
1.757
1.760
1.760
1.762
1.795
1.837
1.887
1.936

FOR R*
1.835

22.465
1.920
1.943
1.951
1.959

FOR R«
1.856

74.171
1.877
1.898
2.031
2.151
2.286
2.395
2.496
2.542
2.643

1.481
1.449
1.421
1.392
1.364
1.349
1.345
1.357
1.353
1.351
1.348
1.348
1.346
1.339
1.340
1.341
1.346
1.354

D R I V I N G D E L T A F S
MOMENT: DUE TO * SLICES

K I P - F T / F T G E O G R I D S

2023.4
1986.7
1945.9
1906.4
1867.8
1825.6
1777.9
1857.6
1847.2
1836.5
1814.3
1800.4
1789.0
1734.2
1682.8
1630.1
1572.9
1513.3

56.50 ( I D E N T I F I E D L E F T
1.236

22.465
1.286
1.356
1.359
1.362

1456.2
7.4

1362.2
1497.7
1481.8
1465.7

56.25 ( I D E N T I F I E D L E F T
1.248

74.171
1.260
1.273
1.353
1.425
1.505
1.598
1.703
1.803
1.914

1432.7
1.5

1409.2
1385.8
1264.6
1167.2
1073.1
979.4
886.5
796.7
712.0

.323

.342

.370

.397

.402

.408

.416

.404

.405

.407

.410

.412

.414

.423

.456

.496

.541

.582
T O R I G H T )
.599
.000
.634
.586
.591
.596

T O R I G H T )
.608
.000
.616
.625
.677
.726
.782
.796
:793
.739
.729

31
31
29
29
29
28
27
29
28
28
28
27
27
26
26
26
25
25
22

6
22
25
25
25

22
6

22
22
22
21
21
21
20
20
19

T H E L O W E S T F A C T O R O F S A F E T Y W A S 1.757 AT R 63.50.

150.00 , Y 125.00

R A D I U S

68.50
67.50

D ( F S ) / D R
66.50
65.50
64.50
63.50
62.50

F S
GEOGRIDS AT I
WORK STRESS t

3.487
3.607

I S N E G A T I V E A T
3.722
3.831
3.964
4.103
4.260

F S
SEOGRIDS AT
J L T S T R E S S

3.487
3.607

R N A X .
3.722
3.831
3.964
4.103
4.260

F S
W I T H O U T
GEOGRIDS i

3.487
3.607
3.722
3.831
3.964
4.103
4.260

D R I V I N G
M O M E N T :

K I P - F T / F T
760.9
708.2
660.5
616.7
572.5
530.7
489.9

D E L T A F S
DUE TO

G E O G R I D S
.000
.000
.000
.000
.000
.000
.000

* S L I C E S

31
30
30
29
29
29
28



61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

4.402
4.535
4.693
4.851
5.032
5.186
5.385
5.693
6.062
6.566
7.093
7.874
8.861

10.485

4.402
4.535
4.693
4.851
5.032
5.186
5.385
5.693
6.062
6.566
7.093
7.874
8.861

10.485

4.402
4.535
4.693
4.851
5.032
5.186
5.346
5.588
5.873
6.266
6.656
7.253
7.993
9.264

THE LOWEST FACTOR OF SAFETY WAS 3.487 AT R

X = 170.00 . Y «

R A D I U S

88.50
87.50
86.50
85.50

F S
GEOGRIDS AT
WORK STRESS

1.620
1.587
1.554
1.522

- 2 FAILURE SURFACES
84.50
84.50
83.50
85.25
85.00
84.75
84.25
84.00
83.75
82.50
81.50
80.50
79.50
78.50
77.50
76.50
75.50
74.50
73.50
72.50
71.50
70.50
69.50
68.50

1.378
62.269

1.400
1.514
1.507
1.498
1.38*
1.388
1.394
1.425
1.454
1.487
1.526
1.570
1.623
1.702
1.817
1.933
2.116
2.346
2.568
2.732
2.820
2.903

THE LOWEST FACTOR OF

X « 170.00 , Y *

R A D I U S
F S

145.00 :
F S

GEOGRIDS AT
U L T S T R E S S

1.620
1.587
1.554
1.522

FOR R* 84
1.378

62.269
1.400
1.514
1.507
1.498
1.383
1.388
1.394
1.425
1.454
1.487
1.526
1.570
1.623
1.702
1.817
1.933
2.116
2.346
2.568
2.732
2.820
2.903

S A F E T Y W A S

105.00 :
FS

GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS

F S
W I T H O U T
G E O G R I D S

1.620
1.587
1.554
1.522

453.9
421.4
389.0
359.1
329.8
304.4
280.7
255.0
230.1
204.4
182.1
158.0
135.2
112.4

68.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

2458.7
2413.3
2367.8
2318.8

.000

.000

.000

.000

.000

.000

.039

.105

.189

.300

.437

.621

.868
1.221

•

D E L T A F S
DUE TO *

G E O G R I D S
.000
.000
.000
.000

28
27
27
27
26
26
25
25
25
24
23
23
22
23

S L I C E S

30
29
29
29

. 5 0 ( I D E N T I F I E D L E F T T O R I G H T )
1.378

62.269
1.389
1.514
1.507
1.498
1.380
1.383
1.386
1.402
1.416
1.433
1.452
1.475
1.504
1.554
1.610
1.673
1.741
1.815
1.870
1.921
1.973
2.030

1.378 AT R

FS
W I T H O U T
G E O G R I D S

2270.5
4.0

2170.4
2306.0
2292.7
2282.1
2246.0
2220.7
2195.5
2070.7
1972.3
1875.2
1777.6
1680.7
1588.2
1497.0
1407.6
1318.7
1231.5
1148.0
1068.3
989.8
915.2
843.3

.000

.000

.011

.000

.000

.000

.003

.005

.008

.023

.038

.055

.074

.095

.120

.148

.207

.260

.375

.531

.698

.811

.847

.874

25
5

25
29
29
28
25
25
25
25
25
25
25
24
24
24
23
23
22
22
20
20
20
19

84.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

DELTA FS
DUE TO #

G E O G R I D S
S L I C E )



48.50
47.50

0 ( F S ) / D R
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

1.764
1.794

I S N E G A T I V E
1.809
1.823
1.838
1.843
1.858
1.899
1.942
1.982
2.042
2.069
2.110
2.173
2.237
2.342
2.451
2.593
2.741
2.859
2.988

THE LOUEST FACTOR OF

X - 175.00 . Y «

R A D I U S
F S

.764 1.409

.794 1.417
AT RMAX.

.809 1.428

.823 1.438

.838 1.449

.843 1.451

.858 1.459

.899 1.464

.942 1.469

.982 1.469
2.042 1.475
2.069 1.478
2.110 1.496
2.173 1.530
2.237 1.564
2.342 1.601
2.451 1.632
2.593 1.680
2.741 1.728
2.859 1.781
2.988 1.841

SAFETY WAS 1.764 AT R

125.00 :
F S F S

G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

68.50
67.50

D ( F S ) / D R
66.50
65.50
67.25
67.00
66.75
66.25
66.00
65,75
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
S S . S O
54.50
53.50
52.50
51.50
50.50
49.50
48.50

.342

.347
I S N G A T I V E

.341

.367

.346

.346

.344

.335

.335
1.351
1.447
1.545
1.626

.697

.743

.762

.785

.807

.844

.914
2.012
2.111
2.166
2.243
2.340
2.460
2.642

1.342.
1.347

AT RMAX.
.341
.367
.346
.346
.344
.335
.335
.351

1.447
1.545

.626

.697

.743

.762

.785

.807
1.844
1.914
2.012
2.111
2.166
2.243
2.340
2.460
2.642

.273

.267

.222

.206

.257

.247

.235

.206

.195

.201

.231

.257

.275

.291

.307

.320

.336

.351

.366

.382

.400

.415

.432

.466

.521

.590

.664

1192.7
1133.0
1073.3
1016.2
960.4
911.2
861.0
813.5
767.2
725.2
683.1
644.3
609.9
572.7
538.2
504.8
474.4
441.1
410.0
379.6
349.8

48.50

D R I V I N G
M O M E N T :

K I P - F T / F T
2152.7
2093.5
2023.9
1931.3
2078.2
2060.4
2043.1
2000.7
1977.4
1954.3
1838.2
1746.7
1655.3
1567.2
1481.5
1402.4
1323.7
1248.4
1176.3
1106.4
1039.0
978.0
918.8
859.5
807.4
753.0
701.4

.354

.377

.381

.385

.389

.392

.399

.434

.472

.513

.567

.591

.614

.643

.673

.742

.819

.912
1.013
1.078
1.147

D E L T A F S
DUE TO

G E O G R I O S
.069
.080
.119
.161
.089
.099
.109
.129
.140
.150
.216
.288
.351
.406
.436
.442
.449
.455
.478
.533
.612
.696
.734
.777
.819
.870
.977

29
28
28
28
27
26
26
26
25
25
25
25
23
22
22
22
21
20
20
20
19

* S L I C E S

32
31
30
29
31
30
30
30
29
29
29
28
27
27
26
25
25
25
25
24
23
23
23
21
20
20
20

f -

THE LOUEST FACTOR OF SAFETY UAS 1.335 AT R 66.00.



X = 165.00 . Y = 125.00
F S F S F S

R A D I U S G E O G R I O S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T

»•

M>

Mt

68.50 1
67.50 1

S T R E S S G E O G R I D S

.517 1.517 1.517

.529 1 .529 1.525

D R I V I N G
M O M E N T :

K I P - F T / F T
1687.3
1614.5

D E L T A F S
DUE TO

G E O G R I D S

.000

.004

M SLICES SI* 9 l l l * i a CjfisOC. Tr

31
31

D ( F S ) / D R I S N E G A T I V E A T R H A X .
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50

.549 1
.572 1
.598
.628
.659
.700
.753
.822
.929

.549 1.535

.572 1.546

.598 1.557

.628 1.571

.659 1.584

.700 1.605

.753 1.635

.822 1.678

.929 1.725
^ 57.50 2.064 2.064 1.779

56.50 2.214 2.214 1.838
55.50 2.416 2.416 1.896
54.50 2.605 2.605 1.950

-*. 53.50 2.778 2.778 1.991
52.50 2.899 2.899 2.033
51.50 2.970 2.970 2.077

^ 50.50 3.040 3.040 2.120
49.50 3.111 3.111 2.163
48.50 3.293 3.293 2.212

i—

M*

THE LOWEST FACTOR OF SAFETY WAS 1.517 AT R

X «= 170.00

1542.5
1471.9
1402.7
1334.8
1269.2
1200.1
1135.2
1071.7
1009.9
948.2
887.7
831.1
774.8
720.9
669.6
620.5
574.4
531.0
488.8

= 68.50

.015

.027

.041

.057

.075

.095

.118

.144

.203

.285

.376

.520

.656

.787

.867

.893

.920

.948
1.081

•

29
29
29
29
28
27
27
27
27
27
26
25
24
24
24
22
22
22
22

, Y * 130.00 :
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I O S A T W I T H O U T
_ WORK STRESS ULT

•Ml

p M f t

Pi»

**•*

f

73.50
72.50
71.50
73.25
73.00
72.75
72.25
72.00
71.75
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50

.338

.319

.339

.317

.312

.316

.324

.329

.334

.362

.386

.416

.457

.509

.591

.692

.801

.959

S T R E S S G E O G R I D S

.338

.319

.339

.317

.312

.316

.324

.329

.334

.362

.386

.416

.457

.509

.591

.692

.801

.959
61.50 2.099 2.099
60.50 2.223 2.223
59.50 2.302 2.302
58.50 2.352 2.352
57.50 2.396 2.396

r- 56.50 2.441 2.441

.326

.298

.307

.303

.295

.297

.300

.302

.304

.317

.327

.341

.364

.397

.433

.473

.513

.560

.598
.626
.652
.685
.714
.743

D R I V I N G
M O M E N T :

K I P - F T / F T
2157.5
2069.6
1980.2
2134.7
2112.9
2091.2
2047.4
2024.9
2002.6
1891.6
1805.2
1717.1
1630.1
1546.7
1465.2
1384.1
1306.9
1228.4
1153.6
1081.7
1014.1
946.0
883.2
823.5

D E L T A F S
DUE TO

G E O G R I D S

.012

.021

.032

.014

.016

.019

.024

.027

.029

.045

.059

.075

.093

.112

.158

.219

.288

.399

.501

.597

.651

.667

.683

.698

* S L I C E S

31
30
30
31
30
30
30
30
30
30
29
29
28
28
28
28
27
26
25
25
24
23
23
23



55.50 2.573 2.573 1.776
^ 54.50 2.748 2.748 1.810

53.50 2.943 2.943 1.847
THE LOWEST FACTOR OF SAFETY WAS 1 .312 AT R

X = 170.00
r

765.3
711.1
660.3

= 73.00.

.797

.937
1.096

•

23
22
21

(j^oe. ^~

. Y = 135.00 :
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T

78.50 1.446 1
77.50 1.412
76.50r" 75.50
77.25
77.00

f~. 76.75
76.25
76.00
75.75r" 74.50
73.50
72.50

^ 71.50
70.50
69.50
68.50

** 67.50
66.50

.334

.352

.392

.365

.329

.338

.342

.347

.375

.402

.433

.466

.514

.575

.676

.775

.915

S T R E S S G E O G R I D S

.446 1.446

.412 1.408

.334

.352

.392

.365

.329

.338

.342

.347

.375

.402

.433

.466

.514

.575

.676

.775

.915
65.50 2.095 2.095
64.50 2.259 2.259

*"" 63.50 2.389 2.389
62.50 2.469 2.469
61.50 2.523 2.523

»•* 60.50 2.578 2.578
59.50 2.698 2.698
58.50 2.912 2.912

.321

.328

.386

.357

.319

.322

.324

.326

.339

.352

.367

.382

.410

.449

.493

.538

.587

.641

.682

.716

.752

.788

.825

.866

.916
^~ THE LOWEST FACTOR OF SAFETY WAS 1.329 AT R

<r* X - 175.00

D R I V I N G
M O M E N T :

K I P - F T / F T
2278.0
2229.3
2148.9
2058.4
2213.0
2195.3
2171.7
2126.3
2103.6
2081.0
1965.9
1873.1
1781.7
1692.1
1604.4
1518.5
1432.4
1351.4
1270.8
1191.7
1114.9
1041.6
971.1
904.0
840.2
778.1
718.0

DELTA FS
DUE TO

G E O G R I D S
.000
.004
.013
.024
.006
.008
.010
.015
.018
.021
.036
.051
.066
.084
.104
.126
.183
.238
.328
.454
.577
.673
.717
.735
.754
.832
.996

* S L I C E S

30
28
26
26
27
27
26
26
26
26
26
25
25
25
25
25
24
23
23
23
22
20
20
20
20
20
19

76.75.

. Y = 130.00 :
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T
^ WORK STRESS ULT

73.50
,— 72.50

71.50
70.50
72.25

**" 72.00
71.75
71.25

r. 71.00
70.75
69.50
68.50

*~ 70.25

1.376
1.365
1.365
1.366
1.363
1.362
1.363
1.366
1.368
1.370
1.329
1.402
1.354

S T R E S S G E O G R I D S

.376 .328

.365 .305

.365 .293

.366 .281

.363 .300

.362 .296

.363 .295

.366 .291

.368 .290

.370 .289

.329 .209

.402 1.235
1.354 1.266

D R I V I N G
M O M E N T :

K I P - F T / F T

2279.9
2225.1
2166.8
2105.3
2211.0
2196.5
2181.8
2151.7
2136.4
2120.9
2021.4
1925.0
2087.4

D E L T A F S
DUE TO

G E O G R I D S

.049

.060

.072

.085

.063

.066

.069

.075

.078

.081

.119

.167

.088

* S L I C E S

31
31
31
30
31
31
31
31
31
31
28
28
29



70.00 1.342
69.75 1.311
69.25 1.347
69.00 1 .364
68.75 1.383

f- 67.50 1.482
66.50 1.595
65.50 1.691
64.50 1.777r 63.50 1.834
62.50 1.860
61.50 1.890

_. 60.50 1.917
59.50 1.972
58.50 2.070
57.50 2.189

f~ 56.50 2.294
55.50 2.367
54.50 2.468

r 53.50 2.606
T H E L O W E S T F A C T O R O F

i"-
X - 180.00 , Y «.

r* FS

.342

.311

.347

.364

.383

.482

.595

.691

.777

.834

.860

.890

.917

.972
2.070
2.189
2.294
2.367
2.468
2.606

S A F E T Y W A S

130.00 :
FS

RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS

r- 73.50 1.515
72.50 1.515

D ( F S ) / D R I S N E G A T I V E
71.50 1.550

^ 70.50 1.604
69.50 1.640
68.50 1.664

r- 67.50 1.666
— 2 FAILURE SURFACES

66.50 1.548

1.515
1.515

AT RHAX.
1.550
1.604
1.640
1.664
1.666

1.245
1.203
1.215
1.222
1.228
1.263
1.296
1.321
1.339
1.358
1.375
1.397
1.415
1.434
1.454
1.477
1.501
1.526
1.577
1.657

1.311 AT R

F S
W I T H O U T
G E O G R I D S

1.401
1.364
1.353
1.345
1.330
1.311
1.293

2069.0
2045.2
1997.4
1973.2
1949.2
1829.3
1731.1
1637.8
1547.6
1460.8
1378.3
1295.6
1218.9
1145.4
1074.5
1006.8
942.6
881.3
825.2
768.4

69.75.

D R I V I N G
M O M E N T :

K I P - F V F T
2298.9
2248.8
2197.2
2139.5
2077.9
2016.4
1952.8

.097

.108

.131

.143

.154

.219

.299

.370

.438

.476

.484

.493

.501

.538

.617

.713

.794

.841

.891

.949

D E L T A F S
DUE TO *

G E O G R I D S
.113
.151
.197
.259
.309
.353
.373

29
28
28
2 8 £A'^' ^h28 '
27
26
25
25
25
24
23
23
23
22
22
21
21
19
19

S L I C E S

30
30
29
29
27
27
27

F O R R * 66.50 ( I D E N T I F I E D L E F T T O R I G H T )
1.548 1.178 1885.9 .371 23

66.50 F . O . S . VERY LARGE (SUNWSA LESS THAN .01)
*̂ 65.50 1.564

67.25 1.661
67.00 1.654

^_ 66.75 1.639
66.25 1.552
66.00 1.556
65.75 1.560

F~ 64.50 1.582
63.50 1.615
62.50 1.675

,_ 61.50 1.759
60.50 1.841
59.50 1.889
58.50 1.955

'"" 57.50 2.039
56.50 2.141
55.50 2.296
54.50 2.480
53.50 2.691

THE LOWEST FACTOR OF
r—

1.564
1.661
1.654
1.639
1.552
1.556
1.560
1.582
1.615
1.675
1.759
1.841
1.889
1.955
2.039
2.141
2.296
2.480
2.691

S A F E T Y W A S

1.189
1.289
1.283
1.268
1.181
1.183
1.186
1.203
1.217
1.231
1.250
1.265
1.282
1.314
1.364
1.425
1.490
1.560
1.641

1.515 AT R

1789.6
1936.7
1922.7
1906.0
1861.5
1837.4
1813.4
1694.6
1601.0
1512.3
1423.3
1344.0
1266.1
1188.8
1119.1
1046.9
978.5
912.6
847.0

« 73.50

.375

.372

.371

.370

.372

.373

.374

.379

.398

.444

.510

.576

.607

.641

.675

.716

.806

.920
1.050

*

23
27
26
25
23
23
23
23
22
22
22
22
22
20
19
19
19
19
18



X = 175.00 . Y = 135.00
F S

R A D I U S G E O G R I D S A T
r. WORK STRESS

78.50 1
77.50

/""" 76.50
75.50
74.50

— , 73-50
72.50
74.25
74.00

f* 73.75
; 73.25

73.00
72.75
71.50
70.50
69.50r* 68.50
67.50
66.50
65.50

1.432
.417
.404
.394
.394
.310
.375
.396
.398
.384
.321
.335
.355
.455
.545
.670
.783
.879
.942

1.975
"* 64.50 2.008

63.50 2.042
62.50 2.149

r- 61.50 2.290
60.50 2.436
59.50 2.524
58.50 2.625

F S
GEOGRIDS AT
U L T S T R E S S

1.432
1.417
1.404
1.394
1.394
1.310
1.375
1.396
1.398
1.384
1.321
1.335
1.355
1.455
1.545
1.670
1.783
1.879
1.942
1.975
2.008
2.042
2.149
2.290
2.436
2.524
2.625

T H E L O W E S T F A C T O R O F S A F E T Y W A S

r* X ~ 175.00

F S
W I T H O U T
G E O G R I D S

1.403
1.377
1.352
1.330
1.316
1.218
1.245
1.315
1.314
1.295
1.225
1.231
1.238
1.278
1.310
1.347
1.377
1.399
1.422
1.445
1.468
1.491
1.518
1.550
1.577
1.610
1.652

1.310 AT R

D R I V I N G
M O M E N T :

K I P - F T / F T

2388.0
2338.3
2286.2
2229.1
2168.0
2097.2
1997.3
2152.1
2136.0
2118.4
2072.2
2047.2
2022.3
1894.3
1796.0
1697.8
1601.9
1509.4
1420.0
1334.5
1252.6
1174.1
1097.4
1022.7
956.6
891.7
831.4

D E L T A F S
DUE TO

G E O G R I D S

.030

.041

.052

.064

.077

.092

.129
.081
.084
.088
.096
.104
.117
.178
.235
.323
.406
.480
.520
.530
.540
.550
.631
.740
.859
.914
.973

CAo£~ *T* S L I C E S

30
29
29
29
29
26
26
29
29
27
26
26
26
25
24
24
23
23
21
21
21
21
21
20
20
20
18

73.50.

, Y = 140.00 :
F S

^ RADIUS GEOGRIDS AT
WORK STRESS

^_ 83.50
82.50
81.50
80.50

f- 79.50
78.50
77.50

,- 76.50
78.25
78.00
77.75

f-~ 77.25
77.00
76.75
75.50
74.50
73.50
72.50

— 71.50

1.503
1.480
1.461
1.446
1.435
1.426
1.318
1.366

.424

.424

.427

.330

.341

.353

.448

.526

.641

.785

.917

F S
GEOGRIDS AT
U L T S T R E S S

1.503
1.480
1.461
1.446
1.435
1.426

.318

.366

.424

.424

.427

.330
.341
.353
.448
.526
.641
.785
.917

F S
W I T H O U T
GEOGRIDS

.491

.458

.428

.401

.377

.355

.232

.262

.349

.346

.345

.240
.246
.254
.296
.333
.372
.416
.449

D R I V I N G
M O M E N T :

K I P - F T / F T
2473.6
2433.2
2387.9
2336.1
2280.1
2219.5
2158.9
2054.6
2203.7
2187.6
2171.1
2132.7
2107.6
2081.0
1948.9
1845.6
1743.2
1642.5
1543.1

D E L T A F S
DUE TO

GEOGRIDS

.013

.022

.033

.045
.058
.071
.086
.104
.075
.078
.082
.090
.094
.099
.151
.193
.269
.369
.468

* S L I C E S
• '

30
30
30
29
29
29
26
25
29
29
29
26
25
25
25
24
24
24
22



r

70.50 2.013
69.50 2.069
68.50 2.110
67.50 2.151
66.50 2.248
65.50 2.405
64.50 2.575
63.50 2.699

THE LOWEST FACTOR OF

X •= 180.00 , Y =
F S

2.013
2.069
2.110
2.151
2.248
2.405
2.575
2.699

S A F E T Y I M S

135.00 :
F S

RADIUS GE06RIOS AT GEOGRIOS AT
W O R K S T R E S S U L T S T R E S S

78.50 1.526
77.50 1 .499
76.50 1.517
78.25 1.499
78.00 1.498
77.75 1.497
77.25 1.498
77.00 1.502
76.75 1.509
75.50 1.548
74.50 1.581
73.50 1.643
72.50 1.686
71.50 1.719

- 2 FAILURE SURFACES
70.50 1.607
70.50 31.943
69.50 1.628
71.25 1.722
71.00 1.725
70.75 1.728
70.25 1.612
70.00 1.618
69.75 1.623
68.50 1.650
67.50 1.673
66.50 1.721
65.50 1.808
64.50 1.907
63.50 1.990
62.50 2.051
61.50 2.139
60.50 2.254
59.50 2.403
58.50 2.612

THE LOWEST FACTOR OF

X * 170.00 . Y «
F S

1.526
1.499
1.517
1.499
1.498
1.497
1.498
1.S02
1.509
1.548
1.581
1.643
1.686
1.719

1.473
1.501
1.529
1.558
1.592
1.628
1.662
1.703

1.318 AT R

F S
W I T H O U T
G E O G R I D S

1.454
1.415
1.401
1.424
1.421
1.417
1.411
1.408
1.405
1.391
1.381
1.375
1.362
1.344

1451 .3
1360.6
1273.8
1190.8
1108.5
1031.7
961.8
893.3

77.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
2401.7
2353.9
2306.8
2390.7
2379.6
2368.1
2342.5
2330.9
2319.0
2254.6
2200.0
2137.9
2075.4
2010.1

.539

.568

.580

.593

.656

.778

.913

.995

D E L T A F S
DUE TO *

G E O G R I O S

.071

.084

.115

.074

.077

.080

.087

.094

.104

.157

.201

.268

.324

.375

21
21
21
21
20
20
20
20

S L I C E S

31
30
30
31
31
31
30
30
30
30
29
28
27
27

FOR R- 70.50 (IDENTIFIED LEFT TO RIGHT)
1.607

31.943
1.628
1.722
1.725
1.728
1.612
1.618
1.623
1.650
1.673
1.721
1.808
1.907
1.990
2.051
2.139
2.254
2.403
2.612

S A F E T Y U A S

135.00 :
FS

RADIUS GEOGRIDS AT GEOGRIOS AT
WORK STRESS ULT STRESS

1.210
31.943

1.225
1.339
1.335
1.331
1.213
1.217
1.221
1.241
1.258
1.275
1.295
1.316
1.338
1.361
1.410
1.479
1.559
1.640

1.497 AT R

FS
W I T H O U T
G E O G R I D S

1950.6
6.7

1847.7
1993.4
1976.6
1959.6
1924.6
1898.8
1873.2
1746.1
1648.5
1554.4
1460.9
1374.1
1291.3
1211.3
1137.1
1062.4
987.7
920.0

77.75

D R I V I N G
M O M E N T :

K I P - F T / F T

.398

.000

.403

.382

.390

.398

.399

.400

.402

.409

.415

.447

.513

.591

.652
.690
.729
.775
.844
.971

•

DELTA FS
DUE TO *

GEOGRIOS

23
6

23
27
27
27
23
23
23
22
22
22
22
22
21
21
19
19
18
18

S L I C E !



78.50
77.50
76.50
75.50
77.25
77.00 1
76.75
76.25
76.00
75.75
74.50
73.50
72.50
71.50
70.50
69.50
68.50
67.50
66.50
65.50 ;
64.50 !
63.50 i
62.50 ;
61.50 ;
60.50 ;
59.50 ;
58.50 ;

1.446
1.412 1
1.334
1.352
1.392
1.365
1.329
1.338
1.342

.347

.375

.402

.433

.466

.514

.575

.676

.775
1.915
2.095 ;
2.259 !
2.389 i
2.469 i
2.523 I
2.578 !
2.698 ;
2.912 !

1.446
1.412
1 .334
1 .352

.392

.365

.329

.338

.342
.347
.375
.402
.433
.466
.514
.575
.676
.775
.915

2.095
2.259
2.389
2.469
2.523
2.578
2.698
2.912

.446

.408
.321
.328
.386
.357
.319
.322
.324
.326

1.339
1.352
1.367
1.382

.410

.449

.493

.538

.587

.641

.682

.716

.752

.788

.825
•666
.916

2278.0
2229.3
2148.9
2058.4
2213.0
2195.3
2171.7
2126.3
2103.6
2081.0
1965.9
1873.1
1781.7
1692.1
1604.4
1518.5
1432.4
1351.4
1270.8
1191.7
1114.9
1041.6

971.1
904.0
840.2
778.1
718.0

.000

.004

.013

.024

.006

.008

.010

.015

.018

.021

.036

.051

.066

.084

.104

.126

.183

.238

.328

.454

.577

.673

.717

.735

.754

.832

.996

30
28
26
26
27
27
26
26
26
26
26
25
25
25
25
25
24
23
23
23
22
20
20
20
20
20
19

THE LOWEST FACTOR OF SAFETY WAS 1.329 AT R - 76.75.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X - 175.00.
Y - 135.00.
RADIUS OF CRITICAL CIRCLE - 73.50.

M I N I M U M F S * 1.310 ( T E N S A R G E O G R I D S A T W O R K I N G S T R E S S ) .
F S ( T E N S A R G E O G R I O S A T U L T I M A T E S T R E S S ) « 1.310.
FS (UNREINFORCED) * 1.218.
T O T A L D R I V I N G M O M E N T * 2097.18 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 61.50.
E L E V A T I O N O F T E N S A R G E O G R I O S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

86.50 (PULL CUT STRESS = 2.62 KIPS/FT )

C A L C U L A T I O N S N A V E B E E N C O M P L E T E D .
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4A Case i€h the truck l o a d . 1.29( i n b o a r d )
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nil
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„ !ni /
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j \\ ,
r*;

r-?
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0.
0.01.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
16.
1.
2.
26.
22.
23.
3.
25.
19.
20.
21.
4.
10.
6.
7.
8.
16.
25.
26.
2.
9.
27.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.

0.
50.
108.
147.
162.
182.
221.5
229.
258.
135.
174.
50.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
135.
163.
151.2
115.
160.

2.
26.
22.
23.
3.
25.
19.
20.
21.
4.
10.
6.
7.
8.
16.
17.
21.
27.'
9.
27.10.
18.
12.
.12
.085
.096
.11
.712
.125

86.5
86.5
98.
98.
92.
78.
84.5
92.
86.5
92.
56.5
56.5
99.5
100.5
99.5
98.
98.
92.
99.
99.
98.
92.
92.
92.
98.
90.
90.

2.
6.
1.
1.
1.
1.
5.
5.
5.
1.
1.
2.
2.
2.
1.
1.
1.
6.
2.
2.
2.
2.
4.
1. 0.
.3 0.
1.8 0.
.5 0.
1. 0.
0. 34.

1.1 0.
1.1 0.
1.1 0.
1.1 0.
1.1 0.
1.1 0.

4-A

u



r~

F*+

*•»t

f*

ri
H

4.
50.
148.
160.
286.
0.
0.
86.5
90.25
90.5
91.0
91.5
92.5
20.
56.5
76.5
20.
S E A R C H
170.

0.
98.
98.
87.5
87.5
6.
109
130.
117.
119.
120.
138.

125.

0.0624

0.
135.
155.
157.
161.
165.
172.

20.

.05
4.
4.
4.00
4.00
4.00
4.00

20.

1.
1.
1.
1.
1.
1.

1.5
1.5
1.5
1.5
1.5
1.5

f A



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9 , 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-06-1991
T I M E 16:41

— O R A N G E S U P E F U N D $ W A S T E C O N T . S L E P T S I D E O I K E $ 0 3 / 1 1 / 9 1 $ 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU MU

1 X120 1.000 .000 PHREATIC .70
2 x̂085 .300 .000 PHREATIC .60
3 XT096 1.800 .000 PHREATIC .60
4 ^-fl10 .500 .000 PHREATIC .00
5 /-.712 1.000 .000 PHREATIC .00
6 -̂125 .000 .675 PHREATIC .90

L I N E A R R A Y : < _ - — — —
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

X - L E F T
50.00

108.00
115.00
121.00
135.00
147.00
151.20
151.30
157.20
157.30
162.00
174.00
221.50
229.00
258.00
271.00
151.20
115.00
108.00
135.00
160.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORD.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 108.00
86.50 115.00
90.00 121.00
92.00 135.00
92.00 147.00
98.00 151.20
98.00 151.30
99.00 157.20
99.00 157.30
98.00 162.00
98.00 174.00
92.00 221.50
78.00 229.00
84.50 258.00
92.00 271.00
98.00 286.00
98.00 157.30
90.00 160.00
86.50 135.00
86.50 160.00
90.00 174.00
92.00 286.00
56.50 286.00

COORDINATES: /
Y-COORD. /^

94.00
94.00
81.00
81.00

Y - R I G H T
86.50
90.00
92.00
92.00
98.00
98.00
99.00
99.00
98.00
98.00
92.00
78.00
84.50
92.00
98.00
98.00
98.00
90.00
86.50
90.00
92.00
92.00
56.50

/

SLOPE
.0000
.5000
.3333
.0000
.5000
.0000

9.9994
.0000

-9.9994
.0000

-.5000
-.2947

.8667

.2586

.4615

.0000

.0000

.0000

.0000

.1400

.1429

.0000

.0000

S O I L
2
6
1
1
1
1
5
5
5
1
1
2
2
2
1
1
1
6
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



U N I T W E I G H T O F F L U I D * .0624 K I P / F T 3

N O S T O N E C O L U M N S .

T E N S A R G E O G R I O P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E1

2
3
4
5
6

86.50
90.25
90.50
91.00
91.50
92.50

109.00
130.00
117.00
119.00
120.00
138.00

135.00
155.00
157.00
161.00
165.00
172.00

100
100,
100,
100.
100.
100

T E N S A R G E O G R I D S T R E N G T H D A T A :
L A Y E R U L T S T R E N W R K G S T R E N F S - P U L L O U T

1
2
3
4
5
6

K I P S / F T
4.00
4.00
4.00
4.00
4.00
4.00

K I P S / F T
4.00
4.00
4.00
4.00
4.00
4.00

1.5
1.5
1.5
1.5
1.5
1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I D S = . 0 5

APPROXINATELY 20. SLICES WILL BE USED AT RNAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X « 175.00, I N I T I A L Y « 125.00.
DELX = 20.00, DELY = 20.00.

175.00 , Y = 125.00
F S

R A D I U S G E O G R I D S A T
W O R K S T R E S S

68.50 1.320
67.50 1.324

F S F S
G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I D S

1.320
1.324

D ( F S ) / D R I S N E G A T I V E A T R M A X .
66.50 .317
65.50 .337
67.25 .323
67.00 .319
66.75 .320
66.25 .310
66.00 1.308
65.75 1.322
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50

.406

.492

.560

.618

.652

.660

.673

.687

1.317
1.337
1.323
1.319
1.320
1.310
1.308
1.322
1.406
1.492
1.560
1.618
1.652
1.660

.252

.245

.201

.179

.235

.222

.213

.183

.171

.175

.196

.214

.223

.231

.238

.243
1.673 1.252
1.687 1.261

D R I V I N G
M O M E N T :

K I P - F T / F T
2188.3
2129.1
2059.6
1975.5
2113.8
2101.4
2079.6
2039.3
2017.9
1996.7
1891.7
1809.0
1725.3
1643.6
1563.5
1488.6
1412.0
1337.0

D E L T A F S
DUE TO

G E O G R I D S

.067

.079

.117

.158

.088

.097

.107

.127

.137

.147

.210

.279

.336

.387

.413

.417

.421

.425

# S L I C E S

32
31
30
29
31
30
30
30
29
29
29
28
27
27
26
25
25
25



r

r

56.50 1 .714 1
55.50 1.772 1
54.50 1
53.50 1

.714 .270

.772 .278
.853 1.853 .289
.935 1

52.50 1.975 1
.935 .297
.975 .305

51.50 2.032 2.032 .328
50.50 2.108 2.108 .369
49.50 2.200 2.200 1.421
48.50 2.344 2.344 1.476

T H E L O W E S T F A C T O R O F S A F E T Y W A S 1.308 A T R

X = 195.00

1265.0 .444
1195.1 .493
1127.7 .564
1066.7 .638
1007.4 .669
948.2 .704
896.0 .738
841.6 .779
790.0 .868

66.00.

25
24
23
23
23
21
20
20
20

. Y = 125.00 :
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I O S A T W I T H O U T
W O R K S T R E S S U L T

68.50
67.50
66.50
65.50
64.50
66.25
66.00
65.75
65.25
65.00
64.75
63.50
62.50
61.50
60.50
59.50

.895

.879

.869

.859

.880

.866

.864

.858

.865

.870

.875

.904

.934

.955

.965

.982

S T R E S S G E O G R I O S
.895 1.510
.879 1.492
.869 1.478
.859 1.462
.880 1.452
.866 1.475
.864 1.471
.858 1.465
.865 1.460
.870 1.457
.875 1.455
.904 1.444
.934 1.439
.955 1.435
.965 1.435
.982 1.439

58.50 2.013 2.013 1.453
57.50 2.043 2.043 1.465
56.50 2.087 2.087 1.488
55.50 2.116 2.116 1.521
54.50 2.117 2.117 1.537

- 2 FAILURE SURFACES FOR R
53.50

D R I V I N G D E L T A F S
NOMENT: DUE TO #

K I P - F T / F T G E O G R I O S
2016.7 .385
1988.7 .387
1954.6 .391
1924.8 .397
1887.7 .428
1946.8 .392
1938.8 .393
1934.1 .393
1915.3 .405
1906.1 .412
1897.0 .420
1847.9 .460
1802.3 .495
1755.9 .520
1705.2 .530
1649.3 .543
1586.6 .560
1523.2 .578
1456.5 .599
1383.8 .595
1308.4 .580

S L I C E S

31
30
29
28
28
29
29
28
28
28
28
28
27
27
26
27
26
26
26
25
24

= 53.50 ( I D E N T I F I E D L E F T T O R I G H T )
1.905 1.905 1.384

53.50 16.278 16.278 16.278
52.50 1.914 1.914 1.425
54.25 2.106 2.106 1.539
54.00 2.095 2.095 1.541

1240.8 .522
8.5 .000

1146.7 .489
1289.3 .567
1270.2 .553

21
6

21
24
24

- 2 F A I L U R E S U R F A C E S F O R R - 53.75 ( I D E N T I F I E D L E F T T O R I G H T )
53.75 1.907 1.907 1.374
53.75 13.125 13.125 13.125

1265.1 .534
13.1 .000

21
6

- 2 F A I L U R E S U R F A C E S F O R R - 53.25 ( I D E N T I F I E D L E F T T O R I G H T )
53.25 1.903 1.903 1.394
53.25 25.310 25.310 25.310

•- 2 FAILURE SURFACES FOR R
53.00 1.900

1216.9 .509
4.0 .000

21
6

= 53.00 ( I D E N T I F I E D L E F T T O R I G H T )
1.900 1.404

53.00 77.973 77.973 77.973
52.75
51.50

1.907
1.935

1.907 1.414
1.935 1.460

50.50 2.105 2.105 1.625
49.50 2.267 2.267 1.783
48.50 2.466 2.466 1.979

1193.2 .496
.6 .000

1169.8 .492
1057.1 .475
940.1 .480
815.6 .484
694.9 .487

21
6

21
21
19
18
18

THE LOWEST FACTOR OF SAFETY IMS 1.858 AT R * 65.75.



X = 155.00 . Y = 125.00 :

R A D I U S

68.50
67.50

D ( F S ) / D R
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

F S
G E O G R I D S A T
W O R K S T R E S S

2.457
2.501

F S
G E O G R I D S A T
U L T S T R E S S

2.457
2.501

F S
W I T H O U T
G E O G R I O S

2.457
2.501

D R I V I N G
M O M E N T :

K I P - F T / F T

1067.1
1009.3

D E L T A F S
DUE TO #

G E O G R I O S

.000

.000

S L I C E S

30
30

I S N E G A T I V E A T R M A X .
2.544
2.587
2.624
2.672
2.710
2.746
2.779
2.821
2.904
2.988
3.086
3.200
3.331
3.502
3.725
4.013
4.487
4.949
5.718

T H E L O W E S T F A C T O R O F

X = 175.00 , Y =

R A D I U S

88.50
87.50
86.50
85.50
84.50
83.50
82.50

F S
GEOGRIDS AT
W O R K S T R E S S

1.564
1.534
1.508
1.486
1.468
1.454
1.444

- 2 F A I L U R E S U R F A C E S
81.50
81.50
80.50
82.25
82.00
81.75

1.312
23.588

1.352
1.442
1.440
1.438

- 2 FAILURE SURFACES
81.25
81.25
81.00
80.75
79.50
78.50
77.50
76.50
75.50

1.320
49.136

1.331
1.341
1.403
1.487
1.572
1.707
1.844

2.544
2.587
2.624
2.672
2.710
2.746
2.779
2.821
2.904
2.988
3.086
3.200
3.331
3.502
3.725
4.013
4.487
4.949
5.718

S A F E T Y W A S

145.00 :
F S

GEOGRIDS AT
U L T S T R E S S

1.564
1.534
1.508
1.486
1.468
1.454
1.444

FOR R= 81
1.312

23.588
1.352
1.442
1.440
1.438

2.544
2.587
2.624
2.672
2.710
2.746
2.779
2.810
2.866
2.918
2.977
3.046
3.124
3.232
3.381
3.579
3.824
4.103
4.440

2.457 AT R

F S
W I T H O U T
GEOGRIOS

1.564
1.527
1.492
1.459
1.429
1.403
1.379

954.2
901.8
853.4
803.9
759.4
717.4
677.5
640.0
598.8
560.8
523.7
487.2
451.6
414.3
380.1
346.6
312.9
280.9
249.7

* 68.50.

D R I V I N G
M O M E N T :

K I P - F T / F T

2583.5
2546.7
2508.4
2464.9
2416.1
2360.2
2299.5

.000

.000
.000
.000
.000
.000
.000
.011
.038
.070
.108
.154
.206
.270
.344
.434
.663
.846

1.278

D E L T A F S
DUE TO #

G E O G R I D S

.000

.006

.016

.027

.038

.051

.065

30
30
29
28
28
28
28
27
26
26
26
26
25
24
24
24
24
24
22

S L I C E S

30
29
29
29
29
28
28

. 5 0 ( I D E N T I F I E D L E F T T O R I G H T )
1.232

23.588
1.255
1.373
1.367
1.362

2245.3
10.6

2147.0
2283.6
2267.4
2250.9

.080

.000

.098

.069

.072

.076

25
6

25
28
28
28

F O R R = 81.25 ( I D E N T I F I E D L E F T T O R I G H T )
1.320

49.136
1.331
1.341
1.403
1.487
1.572
1.707
1.844

1.236
49.136

1.242
1.248
1.282
1.313
1.348
1.384
1.422

2220.8
3.3

2196.1
2171.5
2048.7
1949.7
1850.1
1752.2
1654.8

.084

.000

.089

.093

.121

.174

.224

.323

.422

25
6

25
25
25
24
24
23
22



ri
r

r

r

74.50
73.50
72.50
71.50
70.50
69.50
68.50

1.961
2.040
2.076
2.114
2.190
2.343
2.510

T H E L O W E S T F A C T O R O F

X = 175.00 , Y =

R A D I U S

48.50
47.50
46.50
48.25
48.00
47.75
47.25
47.00
46.75
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

F S
GEOGRIDS AT
W O R K S T R E S S

1.430
.425
.441
.429
.425
.425
.427
.431
.436
.460
.480

1.507
1.525
.543
.572
.604
.652
.715
.778
.854
.919
.974

2.035
2.112
2.212
2.299
2.374

T H E L O W E S T F A C T O R O F

X = 180.00 , Y =

R A D I U S

68.50
67.50

0 ( F S ) / D R
66.50
65.SO
64.50
63.50
62.50
61.50

F S
GEOGRIDS AT
W O R K S T R E S S

1.520
1.534

I S N E G A T I V E
.558
.568
.558
.532
.441
.444

1.961 1
2.040 1
2.076 1
2.114 1
2.190 1
2.343 1
2.510 1

.444 1559.0

.469 1463.8

.494 1372.6

.521 1284.0

.548 1199.7

.578 1119.7

.608 1046.2

.518

.571

.582

.593

.642

.765

.902

21
21
21
20
20
20
20

SAFETY WAS 1.312 AT R = 81.50.

105.00 :

F S F S D R I V I N G
G E O G R I D S A T W I T H O U T M O M E N T :
U L T S T R E S S G E O G R I D S K I P - F T / F T

1.430
1.425
1.441
1.429
1.425
1.425
1.427
1.431
1.436
1.460
1.480
1.507
1.525
1.543

.572

.604

.652

.715

.778

.854

.919

.158 1433.5

.154 1373.0

.153 1311.6

.157 1417.8

.154 1404.6

.154 1388.7

.154 1357.4

.153 1342.0

.153 1326.7

.150 1252.5

.147 1194.6

.144 1138.2

.144 1082.8

.150 1032.7

.165 983.3

.182 934.4

.201 887.1

.220 841.6

.237 798.3

.261 752.4

.285 708.7
.974 1.311 665.9

2.035 1 .339 623.5
2.112 1.378 579.6
2.212
2.299
2.374

1.435 537.0
1.476 497.0
1.499 459.1

D E L T A F S
DUE TO

G E O G R I D S

.272

.271

.288

.272

.271

.271

.273

.278

.283

.310

.333

.363

.381

.393

.407

.421

.451

.495

.541

.593

.634

.663

.695

.734

.777

.823

.875

# S L I C E S

29
28
28
29
28
28
28
28
28
28
27
27
27
26
24
24
24
24
23
22
22
22
22
21
21
21
20

SAFETY WAS 1.425 AT R = 47.50.

125.00 :
F S F S D R I V I N G

G E O G R I D S A T W I T H O U T M O M E N T :
U L T S T R E S S G E O G R I O S K I P - F T / F T

.520

.534
AT RMAX.

.558

.568

.558

.532

.441

.444

.318 2241.4

.281 2187.2

.263 2127.8

.243 2069.2

.224 2008.8

.201 1949.2

.110 1873.3

.112 1790.7

D E L T A F S
DUE TO

G E O G R I O S
.202
.252
.296
.325
.334
.331
.331
.332

# S L I C E S

33
31
30
30
30
28
26
26

4- A



r

r

63.25
63.00
62.75
62.25
62.00
61.75
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

T H E L O W E S T

X = 170

R A D I U S

1.514
1.493
1.459
1.441
1.442
1.443
1.458
1.493
1.542
1.598
1.624
1.658
1.715
1.776
1.871
1.989
2.120
2.252
2.363

FACTOR OF

.00 , Y =

F S
GEOGRIDS AT
W O R K S T R E S S

68.50
67.50

1.294
1.306

1.514
1.493
1.459
1.441
1.442
1.443
1.458
1.493
1.542
1.598
1.624
1.658
1.715
1.776
1.871
1.989
2.120
2.252
2.363

.183

.163

.129

.110

.111

.111

.114

.115

.119

.123

.127

.139

.171

.207

.247

.288

.334

.384

.442
SAFETY WAS 1.441 AT R

125.00 :
F S F S

G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I O S

1.294
1.306

D ( F S ) / D R I S N E G A T I V E A T R M A X .
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.319
1.338
1.368
1.407
1.473
1.556
1.650
1.774
1.880
1.976
2.037
2.059
2.084
2.111
2.161
2.266
2.387
2.494
2.566

T H E L O W E S T F A C T O R O F

X = 165

R A D I U S

.00 . Y =
F S

.319

.338
368

.407

.473

.556

.650
1.774
1.880
1.976
2.037
2.059
2.084
2.111
2.161
2.266
2.387
2.494

.263

.264

.265

.270

.286

.308

.332

.360

.390

.421

.446

.464

.480

.493

.509

.526

.538

.554

.567

.580
2.566 1.598

SAFETY WAS 1.294 AT R

125.00 :
F S F S

G E O G R I D S A T G E O G R I D S A T W I T H O U T
WORK STRESS ULT STRESS GEOGRIDS

68.50
67.50

1.488
1.495

1.488 1.488
1.495 1.490

1933.0
1914.5
1894.3
1852.4
1831.7
1811.1
1710.2
1631.7
1552.9
1478.9
1408.2
1337.4
1266.2
1197.7
1129.9
1065.5
1002.1
939.4
876.1

62.50

D R I V I N G
M O M E N T :

K I P - F T / F T

2005.5
1927.8
1853.3
1774.5
1696.4
1619.2
1544.0
1466.3
1390.5
1317.2
1243.9
1172.6
1105.8
1043.0
981.1
921.1
865.8
811.2
761.6
715.4
668.9

.331

.331

.331

.331

.331

.332

.345

.377

.423

.475

.497

.519

.543

.569

.624

.701

.787

.868

.921

D E L T A F S
DUE TO

G E O G R I O S
.031
.042
.054
.067
.082
.099
.142
.196
.260
.352
.434
.512
.557
.565
.575
.585
.623
.712
.820
.914
.968

28
27
27
26
26
26
26
26
24
24
24
23
23
21
21
21
21
21
20

# S L I C E S

31
30
29
29
29
29
28
28
28
27
26
25
25
24
24
23
23
23
22
22
21

68.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
1720.0
1652.2

D E L T A F S
DUE TO

GEOGRIDS
.000
.004

* S L I C E S

31
31



D ( F S ) / D R I S N E G A T I V E
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

T H E L O W E S T

1.506
1.525
1.548
1.574
1.601
1.637
1.684
1.747
1.845
1.968
2.104
2.289
2.459
2.611
2.713
2.765
2.814
2.862
3.009

FACTOR OF

X = 170.00 , Y =

R A D I U S
F S

A T R N A X .
1.506
1.525

.548

.574

.601

.637

.684

.747

.845

.968
2.104
2.289
2.459
2.611
2.713
2.765
2.814
2.862

.492

.499

.508

.518

.528

.545

.571

.609

.650

.696

.747

.797

.840

.871

.902

.933

.962

.990
3.009 2.021

SAFETY WAS 1.488 AT R

130.00 :
F S F S

G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

73.50
72.50
71.50
73.25
73.00
72.75
72.25
72.00
71.75
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50

1.332
1.308
1.320
1.309
1.303
1.305
1.311
1.314
1.317
1.335
1.351
1.372
1.405
1.449
1.521
1.613
1.713
1.857
1.983
2.092
2.159
2.195
2.226
2.256
2.364
2.510
2.670

1.332
1.308
1.320
1.309
1.303
1.305
1.311
1.314
1.317
1.335
1.351
1.372
1.405
1.449
1.521
1.613
1.713
1.857
1.983
2.092
2.159
2.195
2.226
2.256
2.364
2.510
2.670

.321

.287

.288

.295

.287

.287

.287

.287

.288

.290

.293

.300

.316

.341

.370

.404

.439

.479

.509

.530

.548

.572

.592

.610

.631

.653

.675

1586.7
1517.5
1448.6
1380.7
1315.1
1246.1
1181.1
1117.7
1055.9
994.2
933.6
877.1
820.7
766.8
715.5
666.4
620.4
576.9
534.7

68.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
2165.9
2087.7
2009.0
2146.8
2127.1
2107.4
2068.0
2048.4
2028.7
1930.1
1852.2
1771.1
1690.2
1611.5
1532.1
1451.4
1374.2
1295.7
1220.9
1148.9
1081.4
1013.3
950.5
890.8
832.6
778.3
727.6

.014

.026

.040

.055

.072

.092

.113

.138

.195

.272

.357

.493

.619

.740

.811

.832

.852

.872

.988

D E L T A F S
DUE TO

G E O G R I D S

.012

.021

.032

.014

.016

.019

.024

.026

.029

.044

.058

.073

.089

.108

.151

.209

.274

.378

.474

.562

.610

.623

.634

.646

.733

.857

.995

29
29
29
29
28
27
27
27
27
27
26
25
24
24
24
22
22
22
22

* S L I C E S

31
30
30
31
30
30
30
30
30
30
29
29
28
28
28
28
27
26
25
25
24
23
23
23
23
22
21

THE LOWEST FACTOR OF SAFETY WAS 1.303 AT R = 73.00.

170.00 , Y « 120.00 :



p-
•
rir*
r-

rt
r
i

F S F S
R A D I U S G E O G R I O S A T G E O G R I O S A T

W O R K S T R E S S U L T S T R E S S

63.50 1.300
62.50 1.318

D ( F S ) / D R I S N E G A T I V E A T
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50

.348

.386

.453

.530

.620

.730

.814

.887

.932

.951

.966

.983
49.50 2.016
48.50 2.086
47.50 2.187
46.50 2.285
45.50 2.334
44.50 2.402
43.50 2.498

1.300
1.318

R M A X .
1.348
1.386
1.453
1.530
1.620
1.730
1.814
1.887
1.932
1.951
1.966
1.983
2.016
2.086
2.187
2.285
2.334
2.402
2.498

F S
W I T H O U T
G E O G R I D S

1.246
1.252

.269

.288

.308

.332

.358
1.385
1.398
1.412
1.426
1.437
1.446
1.456
1.465
1.473
1.486
1.490
1.497
1.519
1.569

D R I V I N G
M O M E N T :

K I P - F T / F T
1832.5
1756.9
1681.9
1608.1
1535.1
1461.0
1388.2
1316.6
1247.4
1179.7
1113.6
1052.2
994.2
937.5
883.6
831.4
780.1
736.4
693.3
650.1
611.2

D E L T A F S
DUE TO

G E O G R I D S

.054

.066

.079

.098

.144

.198

.262

.344

.415

.475

.506

.514

.520

.527

.551

.612

.701

.795

.837

.882

.928

# S L I C E S

29
29
29
29
29
28
28
28
26
26
25
25
24
24
24
23
23
22
22
20
20

4-A

THE LOWEST FACTOR OF SAFETY WAS 1.300 AT R * 63.50.

rr S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 170.00.
Y •= 125.00.
RADIUS OF CRITICAL CIRCLE = 68.50.

M I N I M U M F S = 1.294 ( T E N S A R G E O G R I D S A T W O R K I N G S T R E S S ) .

F S ( T E N S A R G E O G R I D S A T U L T I M A T E S T R E S S ) = 1.294..
FS (UNREINFORCED) * 1.263.
T O T A L D R I V I N G M O M E N T = 2005.45 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 56.50.
E L E V A T I O N O F T E N S A R G E O G R I O S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

86.50 (PULL OUT STRESS = .93 KIPS/FT )
C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .

rrrrr





r
r

Case
5 ••«rShort term with s t a b i l i z e d waste , waterat dike crest without the truck load and1 layer of geogrid i n s t a l l e d .

1.77( i n b o a r d )



O R A N G E S U P E F U N O S U A S T E C O N T . S L E F T S I D E D I K E S 0 3 / 1 1 / 9 1 $ 1
r- 0.

r
r*

ip

rrrrrrrrrr
r-

•»

0.01.
2.
3,
4.
5.
6.
7,
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
9.
1.
2.
23.
3.
4.
27.
10.
8.
16.
10.
6.
7.
23.
2.
9.
26.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.
4.
SO.
148.
160.
286.

0.
50.
124.
147.
162.
182.
221.5
229.
258.
135.
182.
50.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
131.
163.
151.2
147.
177.

2.
23.
3.
4.
27.
10.
8.
16.
17.
6.
7.
8.
27.
9.
26.
10.
18.
12.
.12
.085
.096
.11
.00001
.125
0.
98.
98.
56.
56.

86.5
86.5
98.
98.
92.
78.
84.5
88.
86.5
88.
56.5
56.5
99.5
100.5
99.5
98.
98.
88.
99.
99.
98.
92.
90.
92.
98.
88.
90.

2.
6.
1.
1.
1.
6.
3.
1.
1.
2.
2.
2.
6.
2.
2.
2.
2.
4.
1. 0.
.3 0.
1.8 0.
.5 0.
1. 0.
0. 34.
0.0624

1.1 0.
1.1 0.
1.1 0.
1.1 0
1.1 0
1.1 0

of
of

bate-



rrrrrrrrrrrrrrrrrr

0.
0. 1. 0. .05
90.0 131.5 176. 3.52 1. 1.5
20.
56.5
76.5
20.
S E A R C H
190. 125. 20. 20.
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TENSL01 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I O R E I N F O R C E M E N T C A N B E I N C L U D E D .
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991
T I N E 17:00

O R A N G E S U P E F U N D S U A S T E C O N T . S L E P T S I D E D I K E $ 0 3 / 1 1 / 9 1 $ 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO.

1
2
3
4
5
6

GAMMA CBAR TAN(PHIBAR) RU HU
.̂120 1.000 .000 PHREATIC .70

-̂ 085 .300 .000 PHREATIC .60
,X096 1.800 .000 PHREATIC .60
1̂10 .500 .000 PHREATIC .00
.000 1.000 .000 PHREATIC .00

X.125 .000 .675 PHREATIC .90
L I N E A R R A Y : t / /

/

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

X - L E F T
50.00

124.00
131.00
147.00
162.00
177.00
182.00
258.00
271.00
182.00
221.50
229.00
131.00
124.00
135.00
147.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORD.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 124.00
86.50 131.00
90.00 147.00
98.00 162.00
98.00 177.00
90.00 182.00
88.00 258.00
88.00 271.00
98.00 286.00
88.00 221.50
78.00 229.00
84.50 258.00
90.00 177.00
86.50 135.00
86.50 147.00
88.00 182.00
88.00 286.00
56.50 286.00

C O O R D I N A T E S :
Y-COORO.

98.00
98.00
56.00
56.00

Y - R I G H T
86.50
90.00
98.00
98.00
90.00
88.00
88.00
98.00
98.00
78.00
84.50
88.00
90.00
86.50
88.00
88.00
88.00

/ 56.50

SLOPE
.0000
.5000
.5000
.0000

-.5333
-.4000
.0000
.7692
.0000

-.2532
.8667
.1207
.0000
.0000
.1250
.0000
.0000
.0000

S O I L
2
6
1
1
1
6
3
1
1
2
2
2
6
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*

U N I T H E I G H T O F F L U I D * .0624 K I P / F T 3
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T E M S A R G E O G R I O P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E

1 90.00 131.50 176.00 100.

T E N S A R G E O G R I D S T R E N G T H D A T A :
LAYER ULT STREN URKG STREN FS-PULL OUT

K I P S / F T K I P S / F T
1 3.52 3.52 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I O S = . 0 5
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 190.00, I N I T I A L Y - 125.00.
DELX - 20.00, OELY * 20.00.

56.50
76.50

190.00 125.00 :

R A D I U S
F S F S

GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS

68.50
67.50

0 ( F S ) / D R
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.770
1.808

I S N E G A T I V E
1.851
1.903
1.961
2.027
2.096
2.169
2.257
2.357
2.460
2.555
2.727
3.645
3.808
3.945
4.105
4.279
4.490
4.715
4.978

T H E L O W E S T F A C T O R O F

X « 210.00 , Y *

R A D I U S
F S

1.770
1.808

AT RMAX.
1.851
1.903
1.961
2.027
2.096
2.169
2.257
2.357
2.460
2.555
2.727
3.645
3.808
3.945
4.105
4.279
4.490
4.715
4.978

S A F E T Y W A S

125.00 :
F S

GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS

68.50
67.50

5.161
5.057

5.161
5.057

F S
W I T H O U T
GEOGRIDS

.770

.800

.831

.869

.911

.960
2.011
2.062
2.126
2.199
2.277
2.364
2.528
3.437
3.591
3.717
3.865
4.026
4.220
4.425
4.666

1.770 AT R

F S
W I T H O U T
GEOGRIDS

4.899
4.796

D R I V I N G D E L T A F S
MOMENT: DUE TO * S L I C E S

M P - F T / F T G E O G R I D S
1675.4
1619.2
1566.2
1509.7
1452.7
1393.6
1337.4
1283.2
1225.1
1165.9
1109.2
1052.1
994.8
940.3
884.5
828.7
771.5
717.7
661.1
604.3
548.5

68.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
876.3
869.6

.000

.008

.020

.034

.050

.067

.086

.107

.131

.158
.183
.191
.199
.207
.218
.228
.241
.254
.270
.290
.313

D E L T A F S
DUE TO

G E O G R I D S
.262
.261

31
30
29
29
29
27
27
26
26
25
25
25
27
25
25
24
21
22
21
21
19

* S L I C E S

31
31



66.50
65.50
64.50
63.50
62.50
61.50
60.50
62.25
62.00
61.75
61.25
61.00
60.75
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

T H E L O W E S T

4.910
4.690
4.504
4.394
4.339
4.327
4.385
4.332
4.328
4.326
4.330
4.336
4.343
4.752
5.257
5.944
6.797
7.977
9.556

12.043
15.407
20.721
31.416
61.121

234.831

4.910
4.690
4.504
4.394
4.339
4.327
4.385
4.332
4.328
4.326
4.330
4.336
4.343
4.752
5.257
5.944
6.797
7.977
9.556

12.043
15.407
20.721
31.416
61.121

234.831
F A C T O R O F S A F E T Y W A S

4.650
4.432
4.245
4.129
4.063
4.033
4.065
4.052
4.044
4.037
4.031
4.030
4.031
4.399
4.860
5.488
6.266
7.342
8.771

11.013
14.267
19.546
30.229
60.100

234.831
4.326 AT R

866.6
861.5
847.4
817.4
774.8
720.4
653.8
762.3
749.0
735.1
704.9
688.6
671.5
584.9
512.5
439.3
372.1
306.9
244.5
183.1
132.2
89.7
53.6
24.6
5.7

* 61.75.

.259

.258

.259

.265

.277

.294

.320

.280

.284

.289

.299

.306

.312

.353

.397

.456

.531
.635
.785

1.030
1.140
1.175
1.187
1.020

.000

30
29
27
26
26
26
25
26
26
26
26
26
26
25
23
22
22
22
21
18
18
17
17
16
16

X - 170.00 . Y - 125.00 :

R A D I U S

68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00
51.75
50.50
49.50
48.50

F S
GEOGRIDS AT
WORK STRESS

2.960
2.921
2.872
2.831
2.788
2.742
2.694
2.645
2.595
2.547
2.494
2.451
2.410
2.371
2.337
2.304
2.275
2.294
2.296
2.288
2.280
2.273
2.277
2.287
2.345
2.397
2.462

F S
GEOGRIDS AT
U L T S T R E S S

2.960
2.921
2.872
2.831
2.788
2.742
2.694
2.645
2.595
2.547
2.494
2.451
2.410
2.371
2.337
2.304
2.275
2.294
2.296
2.288
2.280
2.273
2.277
2.287
2.345
2.397
2.462

F S
W I T H O U T
G E O G R I D S

2.960
2.921
2.872
2.831
2.788
2.742
2.694
2.645
2.595
2.547
2.494
2.451
2.410
2.371
2.337
2.304
2.275
2.283
2.296
2.288
2.280
2.273
2.277
2.281
2.309
2.333
2.364

D R I V I N G
M O M E N T :

K I P - F T / F T
1362.7
1327.8
1298.3
1264.5
1232.1
1200.1
1169.4
1138.5
1108.0
1076.2
1046.2
1012.4
977.9
942.5
905.0
867.3
827.7
789.1
857.8
848.4
838.9
818.1
808.3
798.2
747.0
706.9
665.9

D E L T A F S
DUE TO

G E O G R I O S
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.012
.000
.000
.000
.000
.001
.006
.036
.065
.098

* S L I C E S

30
29
28
28
28
28
27
26
26
25
24
24
24
24
23
23
22
21
23
23
23
22
22
22
20
19
20



THE LOWEST FACTOR OF SAFETY WAS 2.273 AT R = 52.25.

X = 190.00 US.00

F S
R A D I U S G E O G R I O S A T

WORK STRESS

88.50
87.50
86.50
88.25
88.00
87.75
87.25
87.00
86.75
85.50
84.50
83.50
82.50
81.50
80.50

I.869
.862
.864
.867
.866
.862
.862
.865
.864
.866
.871
.880
.895
.912
.937

79.50 2.012
78.50 2.102
77.50 2.199
76.50 2.309
75.50 2.431
74.50 2.577
73.50 2.978
72.50 3.702
71.50 4.225
70.50 4.377
69.50 4.631
68.50 4.871

THE UMEST FACTOR OF

X = 190.00 . * -
F S

F S F S
G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I O S

.869

.862

.864

.867

.866
1.862
1.862
1.865
1.864

.866

.871

.880

.895

.912

.937
2.012

1.869
.862
.864
.867
.866
.862
.862
.865
.864
.866
.871
.880
.895
.912
.937
.999

2.102 2.070
2.199 2.146
2.309 2.231
2.431 2.326
2.577 2.440
2.978 2.805
3.702 3.487
4.225 3.998
4.377 4.140
4.631 4.381
4.871 4.606

SAFETY WAS 1.862 AT R

105.00 :
F S F S

R A D I U S GEOGRtOS A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

48.50 2.319
47.50 2.383

D ( F S ) / D R I S N E G A T I V E
46.50 2.446
45.50 2.524
44.50 2.657
43.50 2.825
42.50 3.128
41.50 3.597
40.50 3.710
39.50 3.795
38.50 3.894
37.50 4.020
36.50 4.142
35.50 4.352
34.50 4.597
33.50 4.779

2.319 2.175
2.383 2.233

AT UMAX.
2.446 2.291
2.524 2.363
2.657 2.488
2.825 2.648
3.128 2.943
3.597 3.403
3.710 3.506
3.795 3.580
3.894
4.020
4.142
4.352
4.597
4.779

3.667
3.778
3.886
4.076
4.298
4.456

D R I V I N G
M O M E N T :

K I P - F T / F T

2165.0
2115.9
2058.5
2152.3
2139.4
2129.6
2102.1
2085.4
2072.0
2003.6
1947.3
1889.3
1826.8
1766.5
1705.1
1639.7
1572.0
1507.5
1441.7
1376.9
1308.0
1240.6
1175.8
1112.9
1048.4
982.9
912.4

D E L T A F S
DUE TO

GEOGRIDS

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.013

.032

.053

.077

.105

.137

.173

.214

.227

.237

.250

.265

* SLICES

30
29
28
30
30
29
29
28
28
28
28
28
27
27
27
27
26
26
26
24
23
24
24
23
23
23
21

« 87.25.

D R I V I N G
M O M E N T :

K I P - F T / F T

1023.3
970.7

921.7
870.2
816.7
768.7
717.6
671.0
626.3
581.1
538.8
496.7
458.6
415.6
374.7
339.1

D E L T A F S
DUE TO

GEOGRIOS

.144

.149

.155

.161

.169

.176

.185

.194

.204

.215

.227

.241

.256

.276

.299

.323

* S L I C E S

31
30

30
30
30
29
27
27
27
26
23
23
23
22
21
20



r
r
rrr
rt
rirrrrrrrrrrrr

32.50 5.055 5.055
31.50 5.407 5.407
30.50 5.956 5.956
29.50 6.599 6.599
28.50 7.308 7.308

T H E L O W E S T F A C T O R O F S A F E T Y W A S

X - 195.00 , Y « 125.00 :
F S F S

RADIUS GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

68.50 1.903 1.903
67.50 1.958 1.958

D ( F S ) / D R I S N E G A T I V E A T R M A X .
' 66.50 2.019 2.019

65.50 2.083 2.083
64.50 2.159 2.159
63.50 2.246 2.246
62.50 2.332 2.332
61.50 2.410 2.410
60.50 2.498 2.498
59.50 2.602 2.602
58.50 2.759 2.759
57.50 2.896 2.896
56.50 3.047 3.047
55.50 3.233 3.233
54.50 3.436 3.436
53.50 4.004 4.004
52.50 5.191 S.191
51.50 5.502 5.502
50.50 5.843 5.843
49.50 6.286 6.286
48.50 6.836 6.836

T H E L O W E S T F A C T O R O F S A F E T Y W A S

X = 185.00 , Y = 125.00 :
F S F S

RADIUS GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

68.50 1.840 1.840
67.50 1.841 1.841

D ( F S ) / O R I S N E G A T I V E A T R M A X .
66.50 1.841 1.841
65.50 1.845 1.845
67.25 1.840 1.840
67.00 1.840 1.840
66.75 1.840 1.840
66.25 1.841 1.841
66.00 1.842 1.842
65.75 1.844 1.844
64.50 1.852 1.852
63.50 1.891 1.891
62.50 1.943 1.943
61.50 2.006 2.006
60.50 2.076 2.076

4.702
5.017
5.513
6.092
6.720

2.319 AT R

F S
W I T H O U T
G E O G R I O S

1.854
1.894
1.937
1.981
2.037
2.099
2.164
2.236
2.317
2.413
2.560
2.687
2.826
2.999
3.185
3.735
4.905
5.193
5.508
5.919
6.429

1.903 AT R

F S
W I T H O U T
G E O G R I D S

1.840
1.841

.841

.845

.840

.840

.840

.841

.842

.844

.852

.886

.923

.971
2.024

302.7
267.2
229.6
195.2
163.8

48.50.

D R I V I N G
H O N E N T :

H P - F T / F T
1649.5
1588.4
1527.0
1467.8
1404.2
1339.4
1277.6
1215.7
1153.5
1088.9
1024.9

961.3
899.2
834.2
769.0
704.9
647.5
588.4
532.8
476.7
421.0

68.50

D R I V I N G
M O M E N T :

K I P - F T / F T
1646.9
1598.6

1553.0
1504.9
1587.3
1575.9
1564.5
1541.2
1529.1
1517.0
1456.2
1404.6
1356.0
1303.6
1250.9

.353

.390
.443
.507
.588

D E L T A F S
DUE TO

G E O G R I D S
.049
.065
.082
.101
.123
.147
.168
.174
.181
.189
.199
.209
.221
.234
.251
.269
.286
.309
.335
.367
.407

•

D E L T A F S
DUE TO

G E O G R I D S
.000
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.006

.019

.035

.052

19
18
17
17
16

* S L I C E S

30
29
29
28
28
27
27
27
27
26
26
26
25
24
23
24
23
24
20
20
19

# S L I C E S

30
29

29
29
29
29
29
29
29
29
29
28
27
27
27



r
rirrr
r

59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

T H E L O W E S T

2.415
2.920
2.973
3.043
3.129
3.205
3.274
3.357
3.506
3.633
3.770
3.936

FACTOR OF

X = 190.00 , Y =

2.415
2.920
2.973
3.043
3.129
3.205
3.274
3.357
3.506
3.633
3.770
3.936

S A F E T Y W A S

130.00 :

2.343
2.826
2.856
2.899
2.954
3.004
3.065
3.140
3.279
3.394
3.519
3.670

1.840 AT R =

1198.1
1150.2
1103.4
1053.7
1001.3
953.8
904.3
853.4
802.0
748.9
697.6
645.4

68.50.

.072

.093

.117

.144

.175

.201

.209

.217

.227

.239

.251

.266

27
26
25
24
22
23
23
23
22
21
20
20

rrrrrrrrrrrrr

R A D I U S

73.50
72.50

0 ( F S ) / D R
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50

F S
GEOGRIDS AT (
WORK STRESS I

1.778
1.782

I S N E G A T I V E A T
1.791
1.822
1.875
1.934
1.999
2.073
2.153
2.238
2.343
2.454
2.573
2.879
3.739
3.906
4.050
4.214
4.411
4.644
4.925

F S
iEOGRIOS AT
J L T S T R E S S

1.778
1.782

U M A X .
1.791
1.822
1.875
1.934
1.999
2.073
2.153
2.238
2.343
2.454
2.573
2.879
3.739
3.906
4.050
4.214
4.411
4.644
4.925

F S
W I T H O U T
G E O G R I O S

.778

.782

.791

.818

.857

.901
1.949
2.005
2.063
2.125
2.203
2.285
2.378
2.677
3.529
3.687
3.820
3.972
4.155
4.371
4.632

D R I V I N G
M O M E N T :

M P - F T / F T
1813.8
1759.4
1701.8
1647.2
1589.5
1530.8
1472.0
1411.5
1353.1
1296.1
1233.9
1175.1
1115.8
1055.1
999.5
942.0
883.3
825.0
765.3
705.7
645.2

D E L T A F S
DUE TO

G E O G R I O S

.000

.000

.000

.005

.018

.033

.050

.068

.089

.113

.139

.169

.195

.202

.210

.220

.230

.242

.256

.273

.293

f S L I C E S

29
29
28
28
28
28
28
26
26
25
24
24
24
25
24
23
23
23
22
22
20

THE LOWEST FACTOR OF SAFETY WAS 1.778 AT R = 73.50.

X = 190.00 . Y = 120.00

F S F S F S
R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T

W O R K S T R E S S U L T S T R E S S G E O G R I D S

63.50
62.50

D ( F S ) / D R I S
61.50
60.50
59.50
58.50
57.50
56.50

1.846
1.894

N E G A T I V E A T
1.946
2.007
2.069
2.133
2.211
2.301

1.846
1.894

R M A X .
1.946
2.007
2.069

.821

.855

.893

.938

.982
2.133 2.026
2.211 2.082
2.301 2.148

D R I V I N G
M O M E N T :

K I P - F T / F T

1530.9
1476.2
1421.0
1363.1
1308.8
1257.1
1201.0
1143.1

D E L T A F S
DUE TO

G E O G R I D S

.025

.039

.053

.069

.087

.107

.129

.153

* S L I C E S

30
30

29
28
28
27
27
26



rrrrrrr
r
ri
r
r(
r

55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50

2.388
2.469
2.562
2.856
3.638
3.753
3.872
4.032
4.195
4.370
4.563
4.827
5.100

2.388
2.469
2.562
2.856
3.638
3.753
3.872
4.032
4.195
4.370
4.563
4.827
5.100

2.214
2.289
2.375
2.661
3.433
3.538
3.647
3.793
3.941
4.099
4.273
4.513
4.760

1088.8
1034.1

979.1
924.0
868.9
816.2
765.7
711.0
657.1
604.6
553.9
501.0
452.9

.173

.180

.187

.195

.205

.215

.225

.239

.254

.272

.290

.314

.340

26
26
26
26
25
25
23
22
21
21
21
19
17

THE LOWEST FACTOR OF SAFETY WAS 1.846 AT R «= 63.50.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X « 190.00.
Y - 125.00.
RADIUS OF CRITICAL CIRCLE « 68.50.

M I N I M U M F S - 1.770 ( T E N S A R G E O G R I D S A T U O R I C I N G S T R E S S ) .
F S ( T E N S A R G E O G R I D S A T U L T I M A T E S T R E S S ) * 1.770.
FS (UNREINFORCED) * 1.770.
T O T A L D R I V I N G M O M E N T - 1675.35 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 56.50.
E L E V A T I O N O F T E N S A R G E O G R I O S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

C R I T I C A L C I R C L E DOES N O T I N T E R S E C T T E N S A R G E O G R I D S .
C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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T L . Case 5, but with the truck load 1.62( i n b o a r d )



Trrrrrrr 'rrrrr
r

r•
ri
r~

r

ORANGE
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
13.
1.
2.
23.
3.
25.
19.
20.
21.
4.
27.
10.
8.
16.
10.
6.
7.
25.
23.
2.
9.
26.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.
4.
50.
148.

S U P E F U N O W A S T E C O N T . S L E F T S I D E D I K E $ 0 3 / 1 1 / 9 U 1
0.
50.
124.
147.
162.
182.
221.5
229.
258.
135.
182.
50.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
131.
163.
151.2
147.
177.

2.
23.
3.
25.
19.
20.
21.
4.
27.
10.
8.
16.
17.
6.
7.
8.
21.
27.
9.
26.
10.
18.
12.
.12
.085
.096
.11
.712
.125
0.
98.
98.

86.5
86.5 A98. d A & G 5 A
98.
92.
a/"e — \J(XJUiC(MA4, £>l ctedLO-
M V 086.5 — /(.oA&cTyv^t f c^njL^ &J, nff/x-tJLLs
88. 0
56.599)5 cJv^jcJkLtLC*.' hyk N'
99.5 *&0dCg^ ^ A ? / * ? /
98.
98.
88.
99.
99.
98.
92.
90.
92.
98.
88.
90.

2.
6.
1.
1.
5.
5.
5.
1.
1.
6.
3.
1.
1.
2.
2.
2.
1.
6.
2.
2.
2.
2.
4.
1. 0. 11 0.7
.3 0. 11 0.6
1.8 0. 1 1 0.6
.5 0. 11 0.0
1.0 0. 1 1 0.0
0. 34. 11 0.9
0.0624



rrrrr
rrr
r

ri
r
ri
r
ri
r<i
r
r

160. 56.
286. 56.
0.
0. 1. 0. .05
90.0 131.5 176. 3.52 1. 1.5
20.
56.5
76.5
20.
S E A R C H
190. 125. 20. 20.
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PROGRAM BY THE TENSAR CORPORATION, APRIL 1986. £ l £ l A € - t?f+r
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rir
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r'ri
r
ri

DATE 08-06-1991
T I M E 17:00

O R A N G E S U P E F U N D S U A S T E C O N T . S L E F T S I D E D I K E M 3 / 1 1/91*1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU HU

1 .120 1.000 .000 PHREATIC .70
2 x .̂085 .300 .000 PHREATIC .60
3 -̂ .096 1.800 .000 PHREATIC .60
4 XM10 .500 .000 PHREATIC .00
5 /.712 1.000 .000 PHREATIC .00
6 <̂125 .000 .675 PHREATIC .90

L I N E ARRAY:-^^
N O . X - L E F T Y - L E F T X - R I G H T Y - R I G H T

1 50.00 86.50 124.00 86.50
2 124.00 86.50 131.00 90.00
3 131.00 90.00 147.00 98.00
4 147.00 98.00 151.20 98.00
5 151.20 98.00 151.30 99.00 .;
6 151.30 99.00 157.20 99.00
7 157.20 99.00 157.30 98.00
8 157.30 98.00 162.00 98.00
9 162.00 98.00 177.00 90.00

10 177.00 90.00 182.00 88.00
11 182.00 88.00 258.00 88.00
12 258.00 88.00 271.00 98.00
13 271.00 98.00 286.00 98.00
14 182.00 88.00 221.50 78.00
15 221.50 78.00 229.00 84.50
16 229.00 84.50 258.00 88.00
17 151.20 98.00 157.30 98.00
18 131.00 90.00 177.00 90.00
19 124.00 86.50 135.00 86.50
20 135.00 86.50 147.00 88.00 .
21 147.00 88.00 182.00 88.00
22 258.00 88.00 286.00 88.00
23 50.00 56.50 286.00 56.50

P H R E A T I C S U R F A C E C O O R D I N A T E S : . , •
NO. X-COORD. Y-COORD. /^

1 50.00 98.00
2 148.00 98.00
3 160.00 56.00
4 286.00 56.00

SLOPE S O I L T O P L I N E
.0000 2 *
.5000 6 *
.5000 1 *
.0000 1 *

9.9994 5 *
.0000 5 *

-9.9994 5 *
.0000 1 *

-.5333 1 *
-.4000 6 *

.̂0000 3 *
.7692 1 *
.0000 1 *

-.2532 2
.8667 2
.1207 2
.0000 1
.0000 6
.0000 2^--^rTzso 2
.0000 2
.0000 2
.0000 4



r
U N I T W E I G H T O F F L U I D = .0624 K I P / F T 3

N O S T O N E C O L U M N S .
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T E N S A R G E O G R I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E

1 90.00 131.50 176.00 100.

T E N S A R G E O G R I D S T R E N G T H D A T A :
L A Y E R U L T S T R E N W R I C G S T R E N F S - P U L L O U T

K I P S / F T K I P S / F T
1 3.52 3.52 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I D S - . 0 5

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X * 190.00, I N I T I A L Y • 125.00.
DELX * 20.00, DELY * 20.00.

190.00 , Y * 125.00 :
F S F S

RADIUS GEOGRIOS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

68.50
67.50

D ( F S ) / D R I S
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.622
1.652

NEGATIVE AT fOV
.686
.728
.774
.826
.881

1.937

.622

.652
I X .
.686
.728
.774
.826
.881
.937

2.006 2.006
2.083 2.083
2.161 2.161
2.230 2.230
2.363 2.363
3.134 3.134
3.245 3.245
3.332 3.332
3.474 3.474
3.592 3.592
3.717 3.717
3.839 3.839
3.922 3.922

F S
W I T H O U T
G E O G R I D S

1.622
1.645

.668

.697

.729

.766

.804
1.842
1.889
1.944
2.000
2.064
2.190
2.956
3.060
3.139
3.272
3.382
3.496
3.607
3.678

D R I V I N G
M O M E N T :

W P - F T / F T

1828.1
1771.9
1719.0
1662.4
1605.5
1546.3
1490.1
1436.0
1377.9
1318.6
1261.9
1204.8
1147.5
1093.0
1037.2
981.4
924.2
870.4
813.8
757.0
701.2

D E L T A F S
DUE TO

GEOGRIDS

.000

.007

.018

.031

.045

.060

.077

.1096

.116

.139

.161

.166

.172

.178

.186

.193

.201

.210

.220

.232

.245

t S L I C E S

31
30
29
29
29
27
27
26
26
25
25
25
27
25
25
24
21
22
21
21
19

THE LOWEST FACTOR OF SAFETY WAS 1.622 AT R * 68.50.

X * 210.00 , Y * 125.00 :
F S F S F S D R I V I N G D E L T A F S



r
R A D I U S G E O G R I O S A T G E O G R I O S A T W I T H O U T M O M E N T : D U E T O * S L I C E S

W O R K S T R E S S U L T S T R E S S G E O G R I O S K I P - F T / F T G E O G R I O S1
1r
rL
r
—
r
r
r*-
I

68.50
67.50
66.50
65.50
64.50
63.50
65.25
65.00
64.75
64.25
64.00
63.75
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

4.103
4.021
3.902
3.724
3.598
3.624
3.681
3.641
3.601
3.617
3.623
3.623
3.707
3.852
4.095
4.707
5.257
5.944
6.797
7.977
9.556

12.043
15.407
20.721
31.416
61.121

234.831

4.103
4.021
3.902
3.724
3.598
3.624
3.681
3.641
3.601
3.617
3.623
3.623
3.707
3.852
4.095
4.707
5.257
5.944
6.797
7.977
9.556

12.043
15.407
20.721
31.416
61.121

234.831

3.896
3.815
3.697
3.521
3.395
3.409
3.479
3.438
3.399
3.412
3.415
3.411
3.475
3.596
3.803
4.365
4.860
5.488
6.266
7.342
8.771

11.013
14.267
19.546
30.229
60.100

234.831

1114.5
1107.7
1104.8
1099.6
1083.7
1012.3
1097.3
1094.3
1090.5
1069.7
1050.8
1031.7
924.8
826.3
716.3
604.6
512.5
439.3
372.1
306.9
244.5
183.1
132.2
89.7
53.6
24.6
5.7

.207

.206

.204

.203

.203

.215

.203

.203

.203

.205

.208

.211

.232

.256

.292

.341

.397

.456

.531

.635

.785
1.030
1.140
1.175
1.187
1.020
.000

31
31
30
29
29
27
29
29
29
28
28
27
27
27
26
26
23
22
22
22
21
18
18
17
17
16
16

6A

THE LOWEST FACTOR OF SAFETY WAS 3.598 AT R * 64.50.

170.00 . Y - 125.00 :

r

r

RADIUS G
V

68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00

F S
iEOGRIOS AT
DRK STRESS

2.820
2.780
2.730
2.688
2.644
2.597
2.547
2.497
2.446
2.397
2.344
2.299
2.255
2.213
2.175
2.138
2.104
2.113
2.129
2.120
2.110
2.100
2.102

F S
GEOGRIOS AT
U L T S T R E S S

2.820
2.780
2.730
2.688
2.644
2.597
2.547
2.497
2.446
2.397
2.344
2.299
2.255
2.213
2.175
2.138
2.104
2.113
2.129
2.120
2.110
2.100
2.102

FS
W I T H O U T
GEOGRIOS

2.820
2.780
2.730
2.688
2.644
2.597
2.547
2.497
2.446
2.397
2.344
2.299
2.255
2.213
2.175
2.138
2.104
2.103
2.129
2.120
2.110
2.100
2.101

D R I V I N G
M O M E N T :

K I P - F T / F T
1430.0
1395.0
1365.6
1331.8
1299.3
1267.4
1236.6
1205.8
1175.3
1143.4
1113.5
1079.7
1045.2
1009.8
972.2
934.6
895.0
856.4
925.1
915.7
906.2
885.4
875.6

DELTA FS
DUE TO

GEOGRIOS
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.011
.000
.000
.000
.000
.001

* S L I C E S

30
29
28
28
28
28
27
26
26
25
24
24
24
24
23
23
22
21
23
23
23
22
22



51.75 2.109
50.50 2.150
49.50 2.188
48.50 2.235

T H E L O W E S T F A C T O R O F

X = 190.00 , Y -
F S

R A D I U S G E O G R I D S A T
WORK STRESS

88.50
87.50
86.50
85.50
84.50
86.25
86.00
85.75
85.25
85.00
84.75
83.50
82.50
81.50
80.50
79.50
78.50
77.50

.746

.737

.736

.734

.735

.735

.735

.734

.734

.734

.734

.739

.749

.759

.778

.840

.916

.996
76.50 -2.087
75.50 2.187
74.50 2.307
73.50 2.650
72.50 3.275
71.50 3.714
70.50 3.820
69.50 4.006
68.50 4.196

T H E L O W E S T F A C T O R O F

X = 190.00 . Y =
F S

2.109 2.103
2.150 2.117
2.188 2.129
2.235 2.146

SAFETY WAS 2.100 AT R

145.00 :
F S F S

G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I D S

.746

.737

.736

.734

.735

.735

.735

.734

.734

.734
1.734
1.739
1.749
1.759
1.778
1.840
1.916
1.996

.746

.737

.736

.734

.735

.735

.735

.734

.734

.734

.734

.739

.749

.759

.778

.828
1.887
1.948

2.087 2.017
2.187 2.093
2.307 2.184
2.650 2.496
3.275 3.086
3.714 3.515
3.820 3.613
4.006 3.790
4.196 3.969

SAFETY WAS 1.734 AT R

105.00 :
F S F S

R A D I U S G E O G R I O S A T G E O G R I D S A T W I T H O U T
WORK STRESS ULT STRESS GEOGRIDS

48.50 2.017
47.50 2.058

0 ( F S > / D R I S N E G A T I V E
46.50 2.097
45.50 2.146
44.50 2.236
43.50 2.353
42.50 2.S76
41.50 2.961
40.50 3.014
39.50 3.039
38.50 3.229

2.017
2.058

A T R N A X .
2.097

1.891
1.929
1.964

2.146 2.009
2.236 2.093
2.353 2.206
2.576 2.423
2.961 2.802
3.014
3.039

2.850
2.868

3.229 3.046

865.4
814.3
774.2
733.2

52.25.

D R I V I N G
M O M E N T :

K I P - F T / F T
2317.8
2268.6
2211.2
2156.3
2100.0
2197.6
2184.0
2170.2
2142.4
2128.4
2114.2
2042.1
1979.5
1919.2
1857.9
1792.5
1724.8
1660.2
1594.4
1529.6
1460.8
1393.4
1328.6
1265.6
1201.1
1135.7
1065.1

.006

.033

.059

.089

D E L T A F S
DUE TO

G E O G R I D S
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.012
.029
.048
.070
.095
.123
.154
.190
.199
.207
.216
.227

22
20
19
20

* S L I C E S

30
29
28
28
28
28
28
28
28
28
28
28
27
27
27
27
26
26
26
24
23
24
24
23
23
23
21

85.25.

D R I V I N G
M O M E N T :

K I P - F T / F T
1176.0
1123.5
1074.4
1023.0
969.4
921.4
870.4
823.7
779.1
733.8
669.6

D E L T A F S
DUE TO

GEOGRIOS
.125
.129

.133

.137

.142

.147

.153

.159
.165
.171
.184

* S L I C E S

31
30
30
30
30
29
27
27
27
26
24

S A



37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

T H E L O W E S T

3.432
3.639
3.944
4.376
4.842
5.055
5.407
5.956
6.599
7.308

FACTOR OF

X = 195.00 . Y =

F S

3.432
3.639
3.944
4.376
4.842
5.055
5.407
5.956
6.599
7.308

S A F E T Y W A S

125.00 :

F S
R A D I U S G E O G R I D S A T G E O G R I O S A T

W O R K S T R E S S U L T S T R E S S

68.50
67.50

1.721
1.764

D ( F S ) / D R I S N E G A T I V E
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

T H E L O W E S T

X = 185

R A D I U S

1.812
1.861
1.920
1.987
2.051
2.107
2.169
2.242
2.355
2.449
2.581
2.726
2.857
3.272
4.141
4.243
4.639
5.160
5.856

FACTOR OF

.00 , Y =
F S

.721

.764
A T U M A X .

.812

.861

.920

.987
2.051
2.107
2.169
2.242
2.355
2.449
2.581
2.726
2.857
3.272
4.141
4.243
4.639
5.160
5.856

S A F E T Y W A S

125.00 :
F S

GEOGRIOS AT GEOGRIOS AT
W O R K S T R E S S U L T S T R E S S

68.50
67.50
66.50
65.50
64.50
66.25
66.00
65.75
65.25
65.00
64.75

1.704
1.701

.697

.697

.699

.696
•O7O
.696
.697
.697
.698

1.704
1.701

.697

.697

.699

.696
•696
.696
.697
.697
•696

3.231
3.419
3.699
4.096
4.521
4.702
5.017
5.513
6.092
6.720

2.017 AT R

F S
W I T H O U T
G E O G R I D S

.676

.706

.738

.770

.811

.857

.903

.955
2.012
2.079
2.185
2.272
2.395
2.531
2.651
3.055
3.914
4.004
4.377
4.865
5.514 .

1.721 AT R

F S
W I T H O U T
G E O G R I D S

.704

.701

.697

.697

.699

.696
•696
.696
.697
.697
•698

600.4
536.0
467.4
401.5
341.7
302.7
267.2
229.6
195.2
163.8

48.50

D R I V I N G
M O M E N T :

K I P - F T / F T
. 1823.6

1762.5
1701.0
1641.9
1578.3
1513.5
1451.7
1389.8
1327.6
1263.0
1199.0
1135.4
1073.3
1008.3
943.1
879.0
821.6
762.5
683.4
591.7

. 501.1

.201

.220

.246

.279

.321

.353

.390

.443

.507

.588
»

D E L T A F S
DUE TO

G E O G R I D S

.044

.058

.074

.090

.109

.130

.147

.152

.157

.163

.170

.177

.186

.195

.205

.216

.226

.239

.261

.296
.342

24
24
23
22
22
19
18
17
17
16

# S L I C E S

30
29
29
28
28

- 27
27
27
27
26
26
26
25
24
23
24
23
24
21
21
20

68.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
1778.2
1730.0
1684.3
1636.2
1587.6
1672.6
1660.5
1648.4
1624.1
1611.9
1599.7

D E L T A F S
DUE TO

G E O G R I O S
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

* S L I C E S

30
29
29
29
29
29
29
29
29
29
29



63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.729
1.771
1.822
1.878
2.175
2.620
2.656
2.705
2.765
2.816
2.858
2.908
3.010
3.088
3.198
3.343

T H E L O W E S T F A C T O R O F

X = 190.00 , Y *

R A D I U S
F S

GEOGRIDS AT

1.729
1.771
1.822
1.878
2.175
2.620
2.656
2.705
2.765
2.816
2.858
2.908
3.010
3.088
3.198
3.343

S A F E T Y W A S

130.00 :
F S

GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

73.50
72.50

D ( F S ) / D R
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50

1.640
1.640

I S N E G A T I V E
1.644
1.667
1.710
1.758
1.811
1.870
1.933
2.001
2.084
2.171
2.262
2.514
3.242
3.359
3.451
3.584
3.749
3.896
4.068

T H E L O W E S T F A C T O R O F

X = 190.00 , Y =

R A D I U S
F S

1.640
1.640

A T R N A X .
1.644
1.667
1.710
1.758
1.811
1.870
1.933
2.001
2.084
2.171
2.262
2.514
3.242
3.359
3.451
3.584
3.749
3.896
4.068

S A F E T Y W A S

120.00 :
F S

GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS

63.50
62.50

D ( F S ) / D R
61.50
60.50

1.678
1.716

I S N E G A T I V E
1.757
1.804

1.678
1.716

AT RNAX.
1.757
1.804

1.724
1.753
1.790
1.831
2.111
2.536
2.552
2.577
2.611
2.639
2.675
2.720
2.815
2.885
2.987
3.121

1.696 AT R

F S
W I T H O U T
G E O G R I D S

1.640
1.640

.644

.663

.693

.728

.766

.808

.853

.900

.960
2.021
2.091
2.337
3.060
3.170
3.254
3.380
3.534
3.671
3.830

1.640 AT R

F S
W I T H O U T
G E O G R I D S

1.655
1.681
1.709
1.742

1535.9
1487.4
1435.0
1382.3
1329.5
1281.5
1234.8
1185.1
1132.6
1085.2
1035.7
984.8
933.4
880.2
829.0
776.8

66.25.

D R I V I N G
H O N E N T :

K I P - F T / F T

1966.5
1912.1
1854.5
1799.9
1742.2
1683.6
1624.7
1564.3
1505.8
1448.8
1386.6
1327.8
1268.5
1207.9
1152.2
1094.8
1036.0
977.7
918.0
858.5
797.9

73.50

D R I V I N G
M O M E N T :

K I P - F T / F T

1683.6
1628.9
1573.7
1515.8

.005

.018

.032

.047

.065

.084

.105
.128
.154
.177
.182
.188
.195
.203
.212
.222

D E L T A F S
DUE TO

GEOGRIDS

.000

.000

.000

.004
.016
.030
.045
.062
.080
.101
.124
.150
.171
.177
.182
.189
.196
.205
.214
.225
.238

D E L T A F S
DUE TO

G E O G R I D S

.023

.035

.048

.062

28
27
27
27
27
26
25
24
22
23
23
23
22
21
20
20

* S L I C E S

- 29
29
28
28
28
28
28
26
26
25
24
24
24
25
24
23
23
23
22
22
20

* S L I C E S

30
30
29
28

5 A



rrrr
r

I

r

59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50

1 .852
1.901
1
2
2
2
2
2
3
3
3
3

.961

.029

.093

.150

.215

.450

.091

.159

.258

.372
3.461
3.551
3
3
4

.629

.715

.063

1.852
1.901
1.961
2.029
2.093
2.150

.774 1461.6

.805 1409.8

.847 1353.7

.894 1295.9

.941 1241.5

.994 1186.9
2.215 2.053 1131.8
2.450 2.282 1076.7
3.091 2.917 1021.7
3.159 2.978 968.9
3.258 3.069 918.4
3.372 3.175 863.7
3.461 3.254 809.8
3.551 3.333 757.3
3.629 3.400 706.6
3.715 3.474 653.5
4.063 3.798 580.2

.078

.095

.114

.135

.152

.157

.162

.168

.174

.181

.188

.197

.207

.218

.228

.241

.265

28
27
27
26
26
26
26
26
25
25
23
22
21
21
21
21
18

£ A

THE LOWEST FACTOR OF SAFETY WAS 1.678 AT R * 63.50.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X - 190.00.
Y - 125.00.
RADIUS OF CRITICAL CIRCLE * 68.50.
M I N I M U M F S « 1.622 ( T E N S A R G E O G R I D S A T W O R K I N G S T R E S S ) .
F S ( T E N S A R G E O G R I D S A T U L T I M A T E S T R E S S ) * 1.622.
FS (UNREINFORCED) * 1.622.
T O T A L D R I V I N G M O M E N T * 1828.08 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 56.50.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

C R I T I C A L C I R C L E DOES N O T I N T E R S E C T T E N S A R G E O G R I D S .

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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Short term with s t a b i l i z e d waste, waterat ex i s t ing grade without truck load and1 layer of geogrid i n s t a l l e d .
1.55( o u t b o a r d )
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TENSL01 PROGRAM - VERSION 2.1 ( A U G . 9, 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-08-1991
T I M E 08:48

O R A N G E S U P E F U N D S V I A S T E C O N T . S L E F T S I D E D I K E $ 0 3 / 1 1 / 9 1 $ 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E Sr
S O I L I N F O R M A T I O N :

NO. GAMMA CBAR TAN(PHIBAR) RU MUr 1
2
3
4
5
6

•/.120 1.000 .000 PHREATIC .70
~<085 .300 .000 PHREATIC .60
-<096 1.800 .000 PHREATIC .60
<<110 .500 .000 PHREATIC .00

.000 1.000 .000 PHREATIC .00
/ T 1 2 5 .000 .675 PHREATIC .90

L I N E A R R A Y :,/'
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

X - L E F T
50.00

124.00
131.00
147.00
162.00
177.00
182.00
258.00
271.00
182.00
221.50
229.00
131.00
124.00
135.00
147.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORO.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 124.00
86.50 131.00
90.00 147.00
98.00 162.00
98.00 177.00
90.00 182.00
88.00 258.00
88.00 271.00
98.00 286.00
88.00 221.50
78.00 229.00
84.50 258.00
90.00 .177.00
86.50 135.00
86.50 147.00
88.00 182.00
88.00 286.00
56.50 286.00

COORDINATES;^"^y-cooRO.
56.00
56.00
56.00
56.00

Y - R I C H T
86.50
90.00
98.00
98.00
90.00
88.00
88.00
98.00
98.00
78.00
84.50
88.00
90.00
86.50
88.00
88.00
88.00
56.50

SLOPE
.0000
.5000
.5000
.0000

-.5333
-.4000

.0000

.7692

.0000
-.2532

.8667

.1207

.0000

.0000

.1250

.0000

.0000

.0000

S O I L
2
6
1
1
1
6
3
1
1
2
2
2
6
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*

U N I T W E I G H T O F F L U I D * .0624 K I P / F T 3
N O S T O N E C O L U M N S .
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T E N S A R G E O G R I O P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E

1 90.00 131.50 176.00 100.

T E N S A R G E O G R I O S T R E N G T H D A T A :
L A Y E R U L T S T R E N U R K G S T R E N F S - P U L L O U T

K I P S / F T K I P S / F T
1 3.52 3.52 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I D S * . 0 5

APPROXIHATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 130.00, I N I T I A L Y * 110.00.
DELX * 20.00, DELY = 20.00.

X - 130.00 . Y * 110.00
F S F S

RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS

53.50
52.50
51.50
50.50
49.50
48.50
50.25
50.00
49.75
49.25

.685

.632

.582

.553

.552

.563

.549

.548

.550

.554
49.00 1.557
48.75 1.560
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

.575

.598

.625

.655

.657

.671

.689

.708
I.734
1.770

37.50 1.820
36.50
35.50
34.50

1.876
1.935
1.997

.685

.632

.582

.553

.552

.563
.549
.548
.550
.554
.557
.560
.575
.598
.625
.655
.657
.671
.689
.708
.734
.770
.820
.876
.935
.997

33.50 2.061 2.061

F S
W I T H O U T
G E O G R I D S

1.685
1.632
1.582
1.553
1.537
1.524
1.549
1.545
1.541
1.533
1.530
1.527
1.509
1.504
1.500
1.499
1.498
1.509
1.522
1.536
1.557
1.585
1.627
1.674
1.723
1.773
1.822

D R I V I N G
M O M E N T :

K I P - F T / F T

1151.5
1136.8
1119.6
1099.0
1076.3
1051.4
1093.5
1087.9
1082.1
1070.3
1063.9
1057.7
1026.8
997.4
966.7
934.4
902.8
865.8
828.1
790.0
750.8
709.8
665.7
621.6
578.5
535.7
491.5

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.015

.039

.000

.004

.009

.021

.027

.033

.066

.094

.125

.156

.159

.163

.167

.172

.178

.184

.193

.202

.213

.224

.239

* S L I C E S

29
28
28
28
28
27
28
28
28
28
27
27
26
26
26
25
24
24
24
22
22
22
22
21
21
20
18

THE LOWEST FACTOR OF SAFETY WAS 1.548 AT R - 50.00.

X « 150.00 , Y * 110.00 :
F S F S F S D R I V I N G D E L T A F S



r R A D I U S G E O G R I O S A T G E O G R I D S A T W I T H O U T M O M E N T : D U E T O # S L I C E S
W O R K S T R E S S U L T S T R E S S G E O G R I O S K I P - F T / F T G E O G R I D S

r
I***ii
rii
r
r
r~

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

8.019
7.798
7.644
7.476
7.296
7.108
6.844
6.636
6.415
6.193
5.873
5.623
5.356
5.094
4.784
4.470
4.332
4.211
4.121
4.066
4.050

8.019
7.798
7.644
7.476
7.296
7.108
6.844
6.636
6.415
6.193
5.873
5.623
5.356
5.094
4.784
4.470
4.332
4.211
4.121
4.066
4.050

8.019
7.798
7.644
7.476
7.296
7.108
6.844
6.636
6.415
6.193
5.873
5.623
5.356
5.094
4.784
4.470
4.332
4.211
4.121
4.066
4.050

283.8
277.2
268.2
259.7
251.6
243.6
238.1
230.7
223.6
216.5
212.6
206.3
200.5
194.1
189.6
186.4
178.8
170.5
161.1
150.5
140.0

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

29
28
28
28
28
27
26
26
26
25
24
24
24
23
23
21
21
20
20
20
20

THE LOWEST FACTOR OF SAFETY WAS 4.050 AT R 33.50.

X = 110.00 , Y = 110.00 :

R A D I U S

53.50
52.50

D < F S ) / D R
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

F S
GEOGRIDS AT
WORK STRESS

2.083
2.125

I S N E G A T I V E A
2.173
2.234
2.299
2.351
2.426
2.511
2.620
2.752
2.881
3.022
3.233
3.486
3.786
4.118
4.513
4.982
5.514
6.192
7.118

F S
GEOGRIDS AT
U L T S T R E S S

2.083
2.125

T UMAX.
2.173
2.234
2.299
2.351
2.426
2.511
2.620
2.752
2.881
3.022
3.233
3.486
3.786
4.118
4.513
4.982
5.514
6.192
7.118

F S
W I T H O U T
G E O G R I D S

1.947
1.983
2.024
2.078
2.134
2.178
2.243
2.316
2.412
2.528
2.641
2.761
2.947
3.169
3.430
3.714
4.046
4.472
5.005
5.686
6.619

D R I V I N G
M O M E N T :

I C I P - F T / F T

1243.1
1173.5
1104.2
1035.9
968.3
905.0
841.3
778.9
716.0
654.3
596.8
541.3
483.6
428.0
374.2
322.8
273.6
227.3
185.2
147.4
113.0

D E L T A F S
DUE TO

G E O G R I D S

.136

.142

.149

.156

.164

.173

.183

.194

.208

.223

.241

.261

.286

.317

.356

.404

.467

.510

.509

.505

.499

* S L I C E S

28
27
27
26
25
23
23
23
22
22
22
20
20
18
18
17
16
15
15
15
14

THE LOWEST FACTOR OF SAFETY WAS 2.083 AT R - 53.50.

X « 130.00 , Y * 130.00 :
F S F S F S D R I V I N G D E L T A F S



R A D I U S G E O G R I D S A T G E O G R I O S A T W I T H O U T M O M E N T : D U E T O # S L I C E S
W O R K S T R E S S U L T S T R E S S G E O G R I D S K I P - F T / F T G E O G R I D S

73.50
72.50
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
62.25
62.00
61.75
61.25
61.00
60.75
59.50
58.50
57.50
56.50
55.50
54.50
53.50

2.668
2.568
2.463
2.363
2.261
2.158
2.054

.962
.895
.832
.774
.722

1.684
1.693

.711

.699

.688

.683

.681

.683

.736
.788
.852
.928
.966

2.012
2.069

2.668
2.568
2.463
2.363
2.261
2.158
2.054

.962

.895

.832

.774

.722
.684
.693
.711
.699
.688
.683

1.681
1.683

.736

.788
.852
.928
.966

2.012
2.069

T H E L O W E S T F A C T O R O F S A F E T Y W A S 1

X B 130.00 . Y «=

R A D I U S

F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E

F S
GEOGRIDS AT
W O R K S T R E S S

SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE

90.00 :
F S

GEOGRIDS AT
U L T S T R E S S

C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R

2.668
2.568
2.463
2.363
2.261
2.158
2.054

.962

.895

.832

.774
.722
.684
.675
.711
.699
.688
.683
.681
.675
.678
.685
.697
.717
.746
.786

1.834
.681 AT R

F S
W I T H O U T
G E O G R I D S

FOR R =
FOR R «
FOR R «
FOR R «
FOR R s
FOR R =
FOR R -
FOR R -
FOR R s
FOR R *
FOR R =
FOR R «
FOR R "
FOR R •
FOR R *
FOR R *
FOR R «
FOR R -
FOR R -
FOR R -
FOR R *

1243.8
1233.3
1224.6
1214.4
1205.0
1196.2
1188.0
1179.0
1167.5
1153.6
1137.1
1117.2
1094.1
1070.8
1111.4
1105.8
1100.1
1088.0
1081.7
1078.0
1041.1
1009.3

975.1
938.6
898.6
856.0
812.2

61.00.

D R I V I N G
M O M E N T :

K I P - F T / F T

33.50.
32.50.
31.50.
30.50.
29.50.
28.50.
27.50.
26.50.
25.50.
24.50.
23.50.
22.50.
21.50.
20.50.
19.50.
18.50.
17.50.
16.50.
15.50.
14.50.
13.50.

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.017

.000

.000

.000

.000

.000

.008

.058

.103

.154

.211

.219

.226

.235

D E L T A F S
DUE TO

G E O G R I D S

29
29
27
27
27
27
27
25
25
25
25
25
24
23
24
24
24
24
24
23
23
23
22

- 22
22
21
21

* S L I C E S

THE LOWEST FACTOR OF SAFETY WAS********* AT R * 61.00.



X = 135.00 . Y = 110.00 :

F S
R A D I U S G E O G R I O S A T

W O R K S T R E S S

53.50 2.094
52.50 .992
51.50 .893
50.50 .825
49.50 .760
48.50 .698
47.50 .638
46.50 .588
45.50 .572
44.50 .586
46.25 .583
46.00 .578
45.75 .573
45.25 .575
45.00 .578
44.75 .582
43.50 .600
42.50 .628
41.50 .661
40.50 .703
39.50 .717
38.50 .735
37.50 .761
36.50 .788
35.50 .821
34.50 .867
33.50 .933

THE LOWEST FACTOR OF

X = 125.00 , Y -
F S

RADIUS GEOGRIDS AT
WORK STRESS

53.50 .574
52.50 .580

D ( F S ) / D R I S N E G A T I V E
51.50 .598
50.50 .619
49.50 .645
48.50 .658
47.50 .662
46.50 .677
45.50 .692
44.50 .712
43.50 .737
42.50 .774
41.50 .820
40.50 .870
39.50 .920
38.50 .965
37.50 2.020

F S F S
G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I O S

2.094 2.094
.992 1 .992
.893 1.893
.825 1.825
.760 1.760
•698 1 •698
.638 1.638
.588 1.588
.572 1.569
.586 1.554
.583 1.583
.578 1.578
.573 1.573

1.575 1.565
1.578 1.561
1.582 1.558
1.600 1.537

.628 1.531

.661 1.528

.703 1.528

.717 1.527

.735 1.539

.761 1.558

.788 1.578

.821 1.604

.867 1.640

.933 1.694
SAFETY WAS 1.572 AT R

110.00 :
F S F S

G E O G R I O S A T W I T H O U T
U L T S T R E S S G E O G R I D S

.574 1.549

.580 1.533
AT RNAX.

.598 1.527

.619 1.523

.645 .520

.658 .521

.662 .522

.677 .534

.692 .545

.712 .562

.737 .582

.774 .613

.820 .653

.870 .695

.920 .737

.965 .772
2.020 .816

D R I V I N G D E L T A F S
MOMENT: DUE TO

K I P - F T / F T G E O G R I O S

943.0 .000
936.5 .000
933.0 .000
923.1 .000
912.0 .000
899.3 .000
885.5 .000
867.9 .000
848.3 .003
826.7 .032
863.2 .000
858.3 .000
853.4 .000
843.2 .010
837.9 .017
832.1 .024
805.9 .062
780.2 .096
753.4 .133
725.1 .174
698.0 .191
665.9 .196
632.7 .202
599.4 .209
565.6 .217
530.3 .227
492.1 .239

45.50.

D R I V I N G D E L T A F S
MOMENT: DUE TO

K I P - F T / F T G E O G R I D S
1298.7 .026
1273.5 .048
1241.3 .071
1207.7 .097
1172.8 .125
1136.2 .137
1099.1 .140
1056.9 .143
1014.7 .147
970.9 .151
926.0 .155
878.0 .161
828.1 .167
778.2 .175
729.2 .183
679.7 .192
628.7 .204

* S L I C E S

30
29
27
27
27
26
26
26
26
25
26
26
26
26
26
25
24
24

- 24
23
22
22
22
21
20
20
20

•
* S L I C E S

29
28
28
28
28
27
26
26
25
24
24
24
24
23
22
21
20



36.50
35.50
34.50
33.50

2.093 2.093 1.875
2.160 2.160 1.928
2.214 2.214 1.966
2.298 2.298 2.032

THE LOWEST FACTOR OF SAFETY WAS 1.574 AT R

577.2
529.5
485.7
440.7

53.50.

.217

.232

.247
.267

19
19
19
17

X « 130.00 , V = 115.00 :

R A D I U S

58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00
51.75
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

F S F S F S
G E O G R I O S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I O S

1.861
1.799
1.740
1.684
1.630
1.583
1.560
1.568
1.573
1.568
1.564
1.558
1.561
1.564
1.582
1.607
1.639
1.676
1.700
1.716
1.739
1.764
1.795
1.837
1.893
1.956

.861

.799

.740

.684

.630

.583

.560

.568

.573

.568

.564

.558

.561

.564

.582

.607

.639

.676

.700

.716

.739

.764

.795

.837

.893

.861

.799

.740

.684

.630

.583

.560

.546

.573

.568

.564

.556

.552

.549

.531

.526

.524

.524

.528

.540

.558

.577

.601

.635

.682
.956 1.735

2.029 2.029 1.796
THE LOWEST FACTOR OF SAFETY WAS 1.558 AT R

D R I V I N G
M O M E N T :

K I P - F T / F T

1185.0
1174.4
1162.5
1149.0
1133.5
1114.5
1093.0
1069.4
1109.2
1103.9
1098.5
1087.3
1081.5
1075.5
1045.8
1016.8
986.3
954.5
920.8
883.8
845.0
806.3
766.6
724.7
679.5
634.2
588.8

= 52.25.

D E L T A F S
DUE TO

G E O G R I O S

.000

.000

.000

.000

.000

.000

.000

.022

.000

.000

.000

.003

.009

.016

.051

.081

.115

.152

.172

.177

.182

.187

.194

.201

.211

.221

.233
•

* S L I C E S

28
27
27
27
27
27
26
26
26
26
26
26

. 26
26
25
25
24
24
24
24
23
23
22
22
21
21
21

X = 130.00 . Y = 105.00 :

R A D I U S

48.50
47.50

0 ( F S ) / O R
46.50
45.SO
44.50
43.50
42.50
41.50
40.50
39.50
38.50

F S F S F S
G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

1.557 .557 1.557
1.558 .558 1.540

I S N E G A T I V E A T ( W A X .
1.566 .566 1.526
1.572 .572 1.509
1.591 .591 1.503
1.613 .613 1.498
1.637 .637 1.495
1.639 1.639 1.494
1.645 1.645 1.497
1.658 1.658 1.506
1.672 1.672 1.517

D R I V I N G
M O M E N T :

K I P - F T / F T
1096.8
1074.0

1049.4
1025.6
995.8
965.3
933.7
900.7
866.8
829.7
792.1

D E L T A F S
DUE TO

G E O G R I O S
.000
.018

.040

.063

.088

.115

.142

.145

.148

.151

.155

* S L I C E S

29
29
29
28
27
27
27
27
25
25
24



rrrrrr
ri
r

37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

1.692
1.718
1.757
1.808
1.854
1.880
1.919
1.980
2.056
2.107

1 .692 1
1.718 1
1.757 1
1.808 1
1.854
1.880
1.919
1.980
2.056
2.107

1 .532
1. 553
.585

1. 628
.666
.682
.711
.758
.819
.853

753.6
713.8
673.2
630.1
587.9
546.7
504.3
462.4
420.9
383.4

.160

.165

.172

.179

.188

.197

.209

.222

.238

.254

24
23
22
22
21
19
19
18
18
17

THE LOWEST FACTOR OF SAFETY IMS 1.557 AT R = 48.50.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 130.00.
Y = 110.00.
R A D I U S O F C R I T I C A L C I R C L E = 50.00.

M I N I M U M F S * 1.548 ( T E N S A R G E O G R I D S A T U O R K I N G S T R E S S ) .

F S ( T E N S A R G E O G R I D S A T U L T I M A T E S T R E S S ) -
FS (UNREINFORCED) « 1.545.
T O T A L D R I V I N G M O M E N T * 1087.86 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 60.00.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

90.00 (PULL OUT STRESS * .09 KIPS/FT )

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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I 6A Case 6, but with the truck load. 1.41( o u t b o a r d )
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O R A N G E
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
13.
1.
2.
23.
3.
25.
19.
20.
21.
4.
27.
10.
8.
16.
10.
6.
7.
25.
23.
2.
9.
26.
8.
11.
999.
1.
2.
3.
4.
5.
6.
99.
4.
50.
148.

S U P E F U N D S U A S T E C O N T . S L E F T S I D E O I K E S 0 3 / 1 1 / 9 1 S 1

0.
50.
124.
147.
162.
182.
221.5
229.
258.
135.
182.
50.
286.
168.
221.5
266.
271.
286.
286.
151.30
157.20
157.30
121.
131.
163.
151.2
147.
177.

2.
23.
3.
25.
19.
20.
21.
4.
27.
10.
8.
16.
17.
6.
7.
8.
21.
27.
9.
26.
10.
18.
12.
.12
.085
.096
.11
.712
.125
0.
56.
56.

86.5
86.5
98. CZ^tOC- £,A98.
92.
78.£5 - \JoJUdU,(^ $£ dc&o»
as! — fce&s&r&JbJjiyiZ/x^ *-? 4^°*^^
£5 , A / . A & f l x i /
OQ *» 1 i -T^J? f* Jn 4 '^^^r"*"' AJ ~fl

™.f bate- %/lofil
98.
98.
88.
99.
99.
98.
92.
90.
92.
98.
88.
90.

2.
6.
1.
1.
5.
5.
5.
1.
1.
6.
3.
1.
1.
2.
2.
2.
1.
6.
2.
2.
2.
2.
4.
1. 0. 0.7
.3 0. 0.6
1.8 0. 0.6
.5 0. 0.0
1.0 0. 0.0
0. 34. 0.9
0.0624



160. 56.
286. 56.
0.
0. 1. 0. .05
90.0 131.5 176. 3.52 1. 1.5
20.
56.5
76.5
20.
S E A R C H
130. 110. 20. 20.



rrrrr
TENSL01 PROGRAM - VERSION 2.1 (AUG. 9, 1989):

SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N . A P R I L 1986.

DATE 08-08-1991
T I M E 08:50

O R A N G E S U P E F U N D S U A S T E C O N T . S L E F T S I D E D I K E S 0 3 / 1 1 / 9 U 1

* * * U N I T S - F E E T A N D K I P Sr
I . N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU MUri

r
r
\

r*i1

r
ri
r1
ri
r

1 ."7120 1.000
2 -"7085 .300
3 /T.096 1.800
4 ^-.110 .500
5 /- .712 1.000
6 .,125 .000

^^"^

L I N E A R R A Y :
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

X - L E F T / ^ Y - L E F T
50.00

124.00
131.00
147.00
151.20
151.30
157.20
157.30
162.00
177.00
182.00
258.00
271.00
182.00
221.50
229.00
151.20
131.00
124.00
135.00
147.00
258.00
50.00

86.50
86.50
90.00
98.00
98.00
99.00
99.00
98.00
98.00
90.00
88.00
88.00
98.00
88.00
78.00
84.50
98.00
90.00
86.50
86.50
88.00
88.00
56.50

.000 PHREATIC .70

.000 PHREATIC .60

.000 PHREATIC .60

.000 PHREATIC .00

.000 PHREATIC .00

.675 PHREATIC .90

X - R I G H T
124.00
131.00
147.00
151.20
151.30
157.20
157.30
162.00
177.00
182.00
258.00
271.00
286.00
221.50
229.00
258.00
157.30
177.00
135.00
147.00
182.00
286.00
286.00

Y - R I G H T
86.50
90.00
98.00
98.00
99.00
99.00
98.00
98.00
90.00
88.00
88.00
98.00
98.00
78.00
84.50
88.00
98.00
90.00
86.50
88.00
88.00
88.00
56.50

S L O P E S O I L T O P L I N E
.0000
.5000
.5000
.0000

9.9994
.0000

-9.9994
.0000

-.5333
-.4000

.0000

.7692

.0000
-.2532

.8667

.1207

.0000

.0000

.0000

.1250

.0000

.0000

.0000

2
611
5
5
5
1
1
6
3
1
1
2
2
2
1
6
2
2
2
2
4

*
*
**
*
*
*
*
*
*
*
*
*

P H R E A T I C S U R F A C E C O O R D I N A T E S :r\
r—

NO.
1
2
3
4

X-COORD.
50.00

148.00
160.00
286.00

Y-COORD.
56.00
56.00
56.00
56.00

U N I T W E I G H T O F F L U I D * .0624 K I P / F T 3
N O S T O N E C O L U M N S .
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T E N S A R G E O G R I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E

1 90.00 131.50 176.00 100.

T E N S A R G E O G R I O S T R E N G T H D A T A :
L A Y E R U L T S T R E N W R K G S T R E N F S - P U L L O U T

K I P S / F T K I P S / F T
1 3.52 3.52 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I O S = . 0 5
A P P R O X I M A T E L Y 2 0 . S L I C E S W I L L B E U S E D A T R M A X .
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X « = 130.00, I N I T I A L Y * 110.00.
DELX * 20.00. DELY * 20.00.

X - 130.00 . Y - 110.00 :
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

53.50
52.50
51.50
50.50
49.50
48.50
50.25
50.00
49.75
49.25
49.00
48.75
47.50
46.50
45.50
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

.546

.495

.448

.419

.415

.422

.415

.413

.414

.417

.418

.420

.430

.546 1.546

.495 1.495

.448 1.448

.419

.415

.422

.415

.413

.414

.417

.418

.420

.430
.447 1.447
.467 1.467
.489 1.489
.485 1.485
.491 1.491

.419

.402

.386

.415

.410

.406

.398

.394

.390

.370

.361

.354

.349

.342

.346
.489 1.489 1.348
.488 1.488 1.347
.484 1.484 1.342
.486 1.486 1.343
.487 1.487 1.343
.489 1.489 1.344
.499 1.499 1.351
.508 1.508 1.356
.522 1.522 1.365
.541 1.541 1.380
.572 1.572 1.405
.605 1.605 1.432
.638 1.638 1.457
.688 1.688 1.500
.746 1.746 1.546

D R I V I N G
M O M E N T :

K I P - F T / F T
1255.1
1240.4
1223.2
1202.6
1179.8
1155.0
1197.1
1191.5
1185.7
1173.9
1167.5
1161.3
1130.4
1101.0
1070.3
1038.0
1006.4
969.4

1029.8
1021.5
1015.5
997.2
988.1
978.8
931.7
893.6
854.4
813.3
769.3
725.2
682.1
639.3
595.1

D E L T A F S
DUE TO

G E O G R I D S
.000
.000
.000
.000
.014
.036
.000
.003
.008
.019
.025
.030
.060
.085
.113
.141
.142
.145
.141
.142
.142
.143
.144
.145
.149
.152
.156
.161
.167
.173
.180
.189
.199

* S L I C E S

29
28
28
28
28
27
28
28
28
28
27
27
26
26
26
25
24
24
25
25
24
24
24
24
24
22
22
22
22
21
21
20
18

THE LOWEST FACTOR OF SAFETY WAS 1.413 AT R * 50.00.



X = 150.00 110.00

r

r

rirrrrrrrr

R A D I U S

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

F S
GEOGRIDS AT
W O R K S T R E S S

7.537
7.319
7.159
6.988
6.805
6.615
6.359
6.152
5.934
5.714
5.411
5.168
4.911
4.659
4.366
4.074
3.933
3.805
3.703
3.628
3.584

THE LOWEST FACTOR OF

X - 110.00 . Y *

R A D I U S
F S

F S
GEOGRIOS AT
U L T S T R E S S

7.537
7.319
7.159
6.988
6.805
6.615
6.359
6.152
5.934
5.714
5.411
5.168
4.911
4.659
4.366
4.074
3.933
3.805
3.703
3.628
3.584

S A F E T Y W A S

110.00 :
F S

GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

53.50
52.50

D C F S V D R
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.806
1.828

I S N E G A T I V E
1.871
1.911
1.946
2.019
2.136
2.260
2.401
2.613
2.857
3.022
3.233
3.486
3.786
4.118
4.513
4.982
5.514
6.192
7.118

1.806
1.828

AT RMAX.
1.871
1.911
1.946
2.019
2.136
2.260
2.401
2.613
2.857
3.022
3.233
3.486
3.786
4.118
4.513
4.982
5.514
6.192
7.118

F S
W I T H O U T
G E O G R I D S

7.537
7.319
7.159
6.988
6.805
6.615
6.359
6.152
5.934
5.714
5.411
5.168
4.911
4.659
4.366
4.074
3.933
3.805
3.703
3.628
3.584

3.584 AT R

F S
W I T H O U T
G E O G R I D S

1.688
1.706
1.743
1.778
1.808
1.875
1.980
2.090
2.216
2.406
2.625
2.761
2.947
3.169
3.430
3.714
4.046
4.472
5.005
5.686
6.619

D R I V I N G
M O M E N T :

K I P - F T / F T
302.0
295.3
286.4
277.9
269.7
261.8
256.3
248.9
241.8
234.7
230.8
224.5
218.6
212.3
207.8
204.5
196.9
188.7
179.2
168.7
158.1

33.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
1432.2
1362.6
1293.3
1225.0
1157.3
1089.5

991.7
895.8
800.2
706.5
617.6
541.3
483.6
428.0
374.2
322.8
273.6
227.3
185.2
147.4
113.0

D E L T A F S
DUE TO

G E O G R I O S
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

D E L T A F S
DUE TO

G E O G R I D S
.118
.122
.128
.133
.138
.145
.156
.170
.186
.207
.232
.261
.286
.317
.356
.404
.467
.510
.509
.505
.499

* S L I C E S

29
28
28
28
28
27
26
26
26
25
24
24
24
23
23
21
21
20
20
20
20

* S L I C E S

28
27
27
26
25
25
24
24
23
23
23
20
20
18
18
17
16
15
15
15
14

THE LOUEST FACTOR OF SAFETY WAS 1.806 AT R * 53.50.

X - 130.00 , Y - 130.00 :



r

ri
ri
rirrrrrr

F S F S F S
R A D I U S G E O G R I O S A T G E O G R I O S A T W I T H O U T

W O R K S T R E S S U L T S T R E S S G E O G R I O S

73.50 2.463 2.463 2.463
72.50 2.369 2.369 2.369
71.50 2.271 2.271 2.271
70.50 2.177 2.177 2.177
69.50 2.082 2.082 2.082
68.50 1.986 1.986 .986
67.50 1.889 1.889 .889
66.50 1.803 .803 .803
65.50 1.740 .740 .740
64.50 1.681 .681 .681
63.50 1.626 .626 .626
62.50 1.576 .576 .576
61.50 1.538 .538 1.538
60.50 1.543 .543 1.527
62.25 1.565 .565 1.565
62.00 1.553 .553 1.553
61.75 1.542 .542 .542
61.25 .536 .536 .536
61.00 .534 .534 .534
60.75 .535 .535 .528
59.50 .578 .578 .525
58.50 .621 .621 .527
57.50 1.673 .673 .533
56.50 1.735 .735 .545
55.50 1.761 .761 .564
54.50 1.793 .793 .591
53.50 1.832 .832 .624

THE LOWEST FACTOR OF SAFETY WAS 1.534 AT R

X = 130.00 . Y = 90.00 :
F S F S F S

R A D I U S G E O G R I O S A T G E O G R I O S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R -
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =

D R I V I N G D E L T A F S
M O M E N T : DUE TO # S L I C E S

K I P - F T / F T G E O G R I D S

1347.4
1336.9
1328.2
1318.0
1308.6
1299.8
1291.6
1282.6
1271.1
1257.2
1240.7
1220.8
1197.7
1174.4
1215.0
1209.4
1203.7
1191.6
1185.3
1181.6
1144.7
1112.9
1078.7
1042.2
1002.2
959.6
915.8

61.00.

D R I V I N G
M O M E N T :

K I P - F T / F T
33.50.
32.50.
31.50.
30.50.
29.50.

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.016

.000

.000

.000

.000

.000

.007

.053

.094

.139

.191

.197

.202

.208

D E L T A F S
DUE TO *

G E O G R I D S

29
29
27
27
27
27
27
25
25
25
25
25
24
23
24
24
24
24
24
23
23
23
22
22
22
21
21

S L I C E S

- 2 F A I L U R E S U R F A C E S F O R R = 28.50 ( I D E N T I F I E D L E F T T O R I G H T )
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R •
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *

28.50.
28.50.
27.50.
26.50.
25.50.
24.50.
23.50.
22.50.
21.50.
20.50.
19.50.
18.50.
17.50.
16.50.
15.50.
14.50.
13.50.



T H E L O W E S T F A C T O R O F S A F E T Y WAS********* A T R 61.00.

X = 135.00 110.00

r F S F S
R A D I U S G E O G R I D S A T G E O G R I D S A T

W O R K S T R E S S U L T S T R E S S

!
1

ri
P~*

r"

r
r**(
r-
,

r

53.50 1
52.50 1
51.50 1
50.50 1
49.50 1
48.50 1
47.50 1
46.50 1
45.50 1

.926

.831

.740

.676

.614

.555

.499

.450

.433
44.50 1.442
46.25 1
46.00 1
45.75 1
45.25 1
45.00 1

.445

.440

.435

.435

.437
44.75 1.439
43.50 1.451
42.50 1.472
41.50 1.497
40.50 1
39.50 1
38.50 1
37.50 1
36.50 1
35.50 1
34.50 1
33.50 1

.528

.535

.543

.556

.569

.587

.613

.652

.926

.831

.740

.676

.614

.555

.499

.450

.433

.442

.445

.440

.435

.435

.437

.439

.451

.472

.497

.528

.535

.543

.556

.569

.587

.613

.652
' T H E L O W E S T F A C T O R O F S A F E T Y W A S

r
r

X = 125.00 . Y = 110.00 :
F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T
W O R K S T R E S S U L T S T R E S S

r 53.50 1
52.50 1

.436 1.436

.439 1.439

F S
W I T H O U T
G E O G R I D S

1.926
1.831
1.740
1.676
1.614
1.555
1.499
1.450
1.430
1.413
1.445
1.440
1.435
1.425
1.421
1.417
1.394
1.384
1.377
1.371
1.364
1.368
1.377
1.385
1.397
1.416
1.447

1.433 AT R

F S
W I T H O U T
G E O G R I D S

1.412
1.395

D R I V I N G
M O M E N T :

K I P - F T / F T

1025.2
1018.7
1015.3
1005.4
994.2
981.5
967.7
950.1
930.6
909.0
945.4
940.6
935.6
925.4
920.1
914.4
888.2
862.4
835.6
807.3 '
780.3
748.1
714.9
681.6
647.9
612.5
574.4

45.50

D R I V I N G
M O M E N T :

K I P - F T / F T
1423.7
1398.4

D E L T A F S
DUE TO

G E O G R I D S

.000

.000

.000

.000

.000

.000

.000

.000

.003

.029

.000

.000

.000

.009

.016

.022

.057

.087

.120
' .157

.171

.175

.179

.184

.190

.197

.205

D E L T A F S
DUE TO

G E O G R I D S
.024
.043

# S L I C E S

30
29
27
27
27
26
26
26
26 •
25
26
26
26
26
26
25
24
24
24
23
22
22
22
21
20
20
20

# S L I C E S

29
28

D ( F S ) / D R I S N E G A T I V E A T R M A X .

r
r
r
r
i

51.50 1
50.50
49.50
48.50
47.50
46.50
48.25
48.00
47.75
47.25
47.00
46.75
45.50
44.50
43.SO
42.50
41.50

.451

.467

.486

.493

.491

.499

.493

.489

.490

.493

.495

.497

.505

.515

.529

.451

.467

.486

.493

.491

.499

.493

.489

.490

.493

.495

.497

.505

.515

.529
.551 1.551
.579 1.579

1.386
1.379
1.373
1.369
1.366
1.371
1.369
1.365
1.365
1.367
1.368
1.369
1.374
1.382
1.392
1.410
1.433

1366.2
1332.7
1297.7
1261.1
1224.1
1181.9
1251.7
1244.6
1234.3
1213.6
1203.0
1192.4
1139.7
1095.9
1050.9
1003.0
953.0

.065

.088

.113

.124

.126

.128

.124

.124

.125

.126

.127

.127

.131

.133

.137

.141

.146

28
28
28
27
26
26
27
26
26
26
26
26
25
24
24
24
24

6 A



r

r
r
r

r

r?
r

r

40.50 1.608
39.50 1.636
38.50 1.673
37.50 1.718
36.50 1.756
35.50 1.786
34.50 1.802
33.50 1.930

T H E L O W E S T F A C T O R O F

X = 130.00 , V =
F S

R A D I U S G E O G R I O S A T
W O R K S T R E S S

58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00
51.75
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50

.712

.654

.598

.544

.494

.448

.424

.429

.438

.433

.429

.422

.424

.427

.439

.458

.482

.511

.527

.535

.548

.562

.579

.604
40.50 1.639
39.50 1.678
38.50 1.722

T H E L O W E S T F A C T O R O F

X = 130.00 . Y =
F S

.608

.636

.673

.718

.756

.786

.802

.930
S A F E T Y W A S

115.00 :
F S

GEOGRIDS AT
U L T S T R E S S

1.712
1.654
1.598
1.544
1.494
1.448
1.424
1.429
1.438
1.433
1.429
1.422
1.424
1.427
1.439
1.458
1.482
1.511
1.527
1.535
1.548
1.562
1.579
1.604
1.639
1.678
1.722

S A F E T Y W A S

105.00 :
F S

R A D I U S G E O G R I D S A T G E O G R I D S A T
W O R K S T R E S S U L T S T R E S S

48.50 .423
47.50 .421
46.50 .425
48.25 .420
48.00 .420
47.75 .421
47.25 .422
47.00 .422
46.75 .423
45.50 .427
44.50 .440

1.423
.421
.425
.420
.420
.421
.422
.422
.423
.427
.440

.458

.480

.510

.547

.576

.597

.603

.715
1.436 AT R

F S
W I T H O U T
G E O G R I D S

1.712
1.654
1.598
1.544
1.494
1.448
1.424
1.409
1.438
1.433
1.429
1.420
1.416
1.412
1.393
1.384
1.378
1.373
1.372
1.377
1.386
1.396
1.408
1.428
1.456
1.487
1.523

1.422 AT R

F S
W I T H O U T
G E O G R I D S

1.423
1.405

.389

.418

.413

.409

.400

.396

.392
1.370
1.361

903.2
854.1
804.6
753.6
702.1
654.4
610.6
547.8

53.50

D R I V I N G
M O M E N T :

K I P - F T / F T
1288.6
1278.0
1266.1
1252.6
1237.1
1218.1
1196.6
1173.0
1212.8
1207.5
1202.1
1190.9
1185.1
1179.1
1149.4
1120.4
1089.9
1058.1
1024.4
987.4
948.6
909.9
870.2
828.3
783.1
737.8
692.4

.151

.156

.163

.172

.180

.189

.199

.215
*

D E L T A F S
DUE TO

G E O G R I D S
.000
.000
.000
.000
.000
.000
.000
.020
.000

.̂ 000
^000
.002
.008
.014
.046
.074
.104
.137
.155
.158
.162
.166
.171
.176
.183
.190
.199

23
22
21
20
19
19
19
18

# S L I C E S

28
27
27
27
27
27
26
26
26

- 26
26
26
26
26
25
25
24
24
24
24
23
23
22
22
21
21
21

* 52.25.

D R I V I N G
M O M E N T :

K I P - F T / F T
1200.4
1177.61152.9
1194.9
1189.2
1183.5
1171.6
1165.5
1159.3
1129.2
1099.4

D E L T A F S
DUE TO

G E O G R I D S
.000
.016
.036
.002
.007
.012
.021
.026
.031
.057
.080

# S L I C E S

29
29
29
29
29
29
29
29
29
28
27



r
r
rir
ri
r~

r

43.50
42.50
41.50
40.50
39.50
41.25
41.00
40.75
40.25
40.00
39.75 1
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

.456

.473

.469

.468

.472

.469

.464

.466

.470

.471
1.472
1.477
.486
.498
.520
.549
.573 1
.577 1
.609 1
.650 1
.685 1
.696 1

.456

.473

.469

.468

.472

.469 1

.464 1

.466 1

.470

.471

.472

.477

.486

.498

.520

.549
1.573
1.577
1.609
1.650
1.685
1.696

1.352
1.345
1.339
1.336
1.338
1.338
1.333
1.334
.337
.338
.338
.340
.345
.354
.371
.395
.413
.411
.435
.467
.493
.494

1068.9
1037.3
1004.3
970.4
933.3
995.6
989.3
979.8
961.0
951.7
942.5
895.7
857.2
817.4
776.8
733.7
691.5
650.3
607.9
566.0
524.5
487.0

.104

.128

.130

.132

.134

.130

.130

.131

.132

.133

.134

.137

.141

.144

.149

.154

.160

.166

.174

.183

.193

.202

27
27
27
25
25
27
26
25
25
25
25
24
24
23
22
22
21
19
19
18
18
17

r THE LOWEST FACTOR OF SAFETY WAS 1.420 AT R * 48.25.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X « 130.00.
Y - 110.00.
RADIUS OF CRITICAL CIRCLE * 50.00.
M I N I M U M F S - 1.413 ( T E N S A R G E O G R I O S A T W O R K I N G S T R E S S ) .
F S ( T E N S A R G E O G R I O S A T U L T I M A T E S T R E S S ) * 1.413.
FS (UMREINFORCED) » 1.410.
T O T A L D R I V I N G M O M E N T * 1191.45 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 60.00.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

90.00 (PULL OUT STRESS « .09 KIPS/FT )
C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .

ri
r
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Case
7

Descript ion
Long term, i.e, with cap in p l a c e , waterat ex i s t ing grade, without the truckload and 1 layer of geogrid i n s t a l l e d .

F a c t o r o fS a f e t y
1.57( o u t b o a r d )



S.OE
01.
2.

""* 3.
4.
5.

,-. 6.
7.a.
9.•"• 10.11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
9.
1.
2.
23.
3.
4.
13.
14.
15.
16.
4.
10.
8.
23.
2.
9.
27.
10.
6.
7.
6.
11.
999.
1.
2.
3.
4.
5.
6.
99.
4.
50.

0 0.
50- 86.5
124- 86.5
147. 98.
162. 98.
182. 92.
221.5 78.
229. 84.5258. 92.
135. 86.5174. 92.
50- 56.5
286. 56.5
168. 99.5
221.5 loo.s
266. 99.5271. 98.
286. 98.
286. 92.
151.30 99.
157.20 99
157.30 98
121- 92.
131. 90.
163. 92.
151-2 98.
115. 9o.
160. 90.

2- 2.
23. 6.3.
4.
13-
14.15.
16.
17.10. i.
8. 3.
16- 1.
27. 6.9- 2.
27. 2.
10- 2.
6- 2.
7- 2.
8- 2.
18- 2.12. «.

.12 1. o.

.100 .3 o.

.096 !.8 0.11 .5 o.".00001 i. 0.125 0. 34-.
° - 0.062460.

1-1 0.7
1-1 0.61-1 0.6
1-1 0.01-1 o.o1.1 o.9

0

A / .



148.
160.
286.
0.
0.
92.5
20.
S6.5
76.5
20.
S E A R C H
125.

60.
60.
60.
1.
138.

110.

0. .05
190. 4.00

20. 20.

1. 1.5



TENSL01 PROGRAM - VERSION 2.1 ( A U G . 9, 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-06-1991
T I M E 17:21

O R A N G E S U P E F U N D $ U A S T E C O N T . S L E F T S I D E O H C E M 3 / 1 1 / 9 1 * 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO.

1
2
3
4
5
6

GAMMA CBAR TAN(PHIBAR) RU NU
.120 1.000 .000 PHREATIC .70
.085 .300 .000 PHREATIC .60
.096 1.800 .000 PHREATIC .60
.110 .500 .000 PHREATIC .00
.000 1.000 .000 PHREATIC .00
.125 .000 .675 PHREATIC .90

L I N E A R R A Y :
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

X - L E F T
50.00

124.00
131.00
147.00
162.00
168.00
221.50
266.00
271.00
162.00
174.00
258.00
131.00
124.00
135.00
160.00
174.00
221.50
229.00
258.00
50.00

P H R E A T I C S U R F A C E
NO.

1
2
3
4

X-COORD.
50.00

148.00
160.00
286.00

Y - L E F T X - R I G H T
86.50 124.00
86.50 131.00
90.00 147.00
98.00 162.00
98.00 168.00
99.50 221.50

100.50 266.00
99.50 271.00
98.00 286.00
98.00 174.00
92.00 258.00
92.00 271.00
90.00 .160.00
86.50 135.00
86.50 160.00
90.00 174.00
92.00 221.50
78.00 229.00
84.50 258.00
92.00 286.00
56.50 286.00

C O O R D I N A T E S :
Y-OOORD.

60.00
60.00
60.00
60.00

Y - R I G H T
86.50
90.00
98.00
98.00
99.50

100.50
99.50
98.00
98.00
92.00
92.00
98.00
90.00
86.50
90.00
92.00
78.00
84.50
92.00
92.00
56.50

SLOPE
.0000
.5000
.5000
.0000
.2500
.0187

-.0225
-.3000
.0000

-.5000
.0000
.4615
.0000
.0000
.1400
.1429

-.2947
.8667
.2586
.0000
.0000

S O I L
2
6
1
1
1
1
1
1
1
1
3
1
6
2
2
2
2
2
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*

U N I T W E I G H T O F F L U I D - .0624 K I P / F T 3



N O S T O N E C O L U M N S .

T E N S A R G E O G R I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E

1 92.50 138.00 190.00 100.
7

T E N S A R G E O G R I D S T R E N G T H D A T A :
L A Y E R U L T S T R E N U R K G S T R E N F S - P U L L O U T

K I P S / F T K I P S / F T
1 4.00 A.00 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I O S * . 0 5

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X * 125.00, I N I T I A L Y - 110.00.
DEUX * 20.00, DELY * 20.00.

125.00 . Y * 110.00 :
F S

R A D I U S G E O G R I D S A T
WORK STRESS

53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00
51.75
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

.597

.593

.612

.596

.595

.594

.592

.598

.605
1.629
1.647
1.672
1.697

.727

.761

.798

.824

.850

.882

.909
1.931
1.957
2.000
2.050
2.114
2.163
2.242

F S F S
G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I O S

.597

.593

.612

.596

.595
C Q / ,• J T * r

.592
1.598
1.605

.629

.647

.672

.697

.727

.761
1.798
1.824
1.850
1.882

.518

.511

.527

.516

.515

.513

.509

.514

.521

.541

.556

.576

.597

.623

.652

.683

.704

.724

.749
1.909 1.769
1.931 1.782
1.957 1.800
2.000 1.833
2.050 1 .872
2.114 1.922
2.163 1.958
2.242 2.020

D R I V I N G
M O M E N T :

K I P - F T / F T
1614.2
1541.5
1467.9
1595.8
1577.6
1559.5
1523.7
1505.0
1486.3
1399.0
1329.1
1260.4
1193.8
1127.0
1061.4
997.6
936.4
877.5
820.2
766.6
715.1
666.2
618.2
571.5
525.1
482.5
439.0

D E L T A F S
DUE TO

G E O G R I D S
.079
.082
.085
.080
.081
.081
.083
.084
.084
.088
.092
.096
.100
.104
.109
.114
.120
.126
.133
.141
.149
.157
.167
.178
.191
.205
.222

* S L I C E S

31
31
31
31
31
31
30
31
31
29
28
28
28
27
27
27
26
26
25
25
25
23
22
20
20
20
17

THE LOWEST FACTOR OF SAFETY IMS 1.592 AT R * 52.25.



145.00 110.00
F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T
W O R K S T R E S S U L T S T R E S S

53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00
51.75
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

T H E L O W E S T

X * 105

R A D I U S

53.50
52.50

1.696
1.696
1.701
1.697
1.698
1.699
1.698
1.699
1.700

.707

.712

.717

.740

.767
1.802
1.837
1.852
1.863

.879

.903

.927

.928

.696

.696

.701

.697

.698

.699

.698

.699

.700

.707

.712

.717

.740

.767

.802

.837

.852

.863

.879

.903

.927

.928
.947 1.947
.972 1.972
.997 1.997

2.026 2.026
2.107 2.107

F A C T O R O F S A F E T Y H A S

.00 . Y - 110.00 :
F S F S

GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

2.420 2.420
2.494 2.494

F S
W I T H O U T
G E O G R I D S

.696
•696
.701
.697
.698
.699
•698
.699
.700
.707
.712
.717

1.722
1.724

.731

.736

.741

.746

.756

.773

.790

.783

.792

.807

.820

.835

.900
1.696 AT R

•

FS
W I T H O U T
G E O G R I D S

2.298
2.364

D R I V I N G D E L T A F S
MOMENT: DUE TO * S L I C E S

K I P - F T / F T G E O G R I D S
1721.3
1645.3
1567.0
1701.4
1681.6
1661.9
1625.6
1605.9
1586.4
1489.9
1416.2
1344.2
1274.0
1207.1
1139.3
1074.7
1012.0
950.9
889.5
829.7
771.9
719.8
666.0
613.2
563.3
514.9
465.9

52.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
1050.1
981.4

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.018

.043

.071

.101.111

.117

.123

.130

.138

.145

.155

.165

.177

.191

.207

D E L T A F S
DUE TO

G E O G R I D S
.123
.130

31
30
30
31
31
31
30
30
30
29
29
29
29
28
27
27
27
27
26
26
26
25
23
22
22
22
21

# S L I C E S

26
26

D ( F S ) / D R I S N E G A T I V E A T R M A X .
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50

2.575 2.575
2.670 2.670
2.802 2.802
2.937 2.937
3.067 3.067
3.253 3.253
3.487 3.487
3.773 3.773
4.079 4.079
4.447 4.447
4.863 4.863
5.333 5.333
5.860 5.860
6.507 6.507
7.355 7.355
8.713 8.713

10.710 10.710

2.437
2.523
2.645
2.767
2.884
3.053
3.267
3.528
3.803
4.131
4.499
4.981
5.572
6.319
7.325
8.713

10.710

914.6
848.3
779.9
715.3
654.7
592.0
530.2
468.8
411.0
353.8
302.4
253.3
208.8
168.7
132.2
100.0
72.4

.137

.146

.157

.169

.183

.200

.220

.245

.276

.316

.364

.352

.288

.188

.030

.000

.000

26
25
25
25
23
23
21
21
20
20
18
18
18
18
17
17
17



34.50 13.964
33.50 19.508

13.964
19.508

T H E L O W E S T F A C T O R O F S A F E T Y W A S 2

13.964
19.508

.420 AT R

48.6
29.8
53.50.

.000

.000
16
14

X = 125.00 . Y = 130.00 :
F S

R A D I U S G E O G R I D S A T
WORK STRESS

73.50 1.636
72.50 1.661

F S
GEOGRIDS AT
U L T S T R E S S

.636

.661

F S
W I T H O U T
G E O G R I O S

.603

.605

D R I V I N G
M O M E N T :

K I P - F T / F T
2674.5
2568.5

D E L T A F S
DUE TO

G E O G R I O S
.033
.056

* S L I C E S

29
29

D ( F S ) / D R I S N E G A T I V E A T R M A X .
71.50 1.687
70.50 1.694
69.50 1.699
68.50 .703
67.50 .709
66.50 .717
65.50 .721
64.50 .723
63.50 .728
62.50 .733
61.50 .758
60.50 .804
59.50 .852
58.50 .902
57.50 .959
56.50 2.028
55.50 2.105
54.50 2.196
53.50 2.305

.687

.694

.699

.703

.709

.717

.721

.723

.728

.733

.758

.804

.852

.902

.959
2.028
2.105
2.196
2.305

.606

.607

.609

.610

.613

.616

.616

.614
1.614
1.614
1.633

.672

.713

.756

.804

.864

.929
2.008
2.102

THE LOWEST FACTOR OF SAFETY WAS 1.636 AT R

X = 125.00 . Y «
F S

R A D I U S G E O G R I D S A T
W O R K S T R E S S

F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E ABOVE
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E ABOVE
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E
F A I L U R E S U R F A C E A B O V E

90.00 :
F S

GEOGRIDS AT
U L T S T R E S S

C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R

F S
W I T H O U T
G E O G R I D S

FOR R =
FOR R =
FOR R •=
FOR R =
FOR R -
FOR R «
FOR R *
FOR *
FOR =
FOR *
FOR -
FOR *
FOR •
FOR «
FOR «
FOR -
FOR «
FOR *
FOR •

2464.6
2362.7
2262.1
2163.6
2066.7
1969.9
1877.2
1788.3
1699.3
1612.2
1524.0
1435.8
1350.7
1268.8
1188.1
1106.9
1027.9
949.5
871.9

73.50

D R I V I N G
M O M E N T :

K I P - F T / F T

33.50.
32.50.
31.50.
30.50.
29.50.
28.50.
27.50.
26.50.
25.50.
24.50.
23.50.
22.50.
21.50.
20.50.
19.50.
18.50.
17.50.
16.50.
15.50.

.081

.087

.090

.093

.097

.101

.105

.109

.114

.119

.125

.131

.138

.146

.155

.165

.176

.188

.203

D E L T A F S
DUE TO

G E O G R I O S

29
29
28
27
27
27
27
25
25
25
25
25
24
24
23
23
22
22
22

# S L I C E S

7



FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R r

T H E L O W E S T F A C T O R O F S A F E T Y WAS********* A T R

X = 130.00 . Y = 110.00 :
F S F S F S

R A D I U S G E O G R I O S A T G E O G R I O S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I O S

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
48.25
48.00
47.75
47.25
47.00
46.75
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50

.609 1.609

.594 1.594

.594

.593

.590

.586

.582

.607

.585

.583

.582

.590

.598

.605

.630

.651

.679

.707

.746

.786

.827

.857

.896

.935

.966

.994

.594

.593

.590

.586

.582

.607

.585

.583

.582

.590

.598

.605

.630

.651

.679

.707

.746

.786

.827

.857

.896

.935

.966

.994
33.50 2.042 2.042

.532

.516

.512

.508

.502

.495

.488

.509

.493

.491

.489

.495

.502

.508

.527

.545

.567

.590

.623

.656

.689

.712

.742

.770

.791

.807

.841
THE LOWEST FACTOR OF SAFETY WAS 1.582 AT R

X = 135.00 . Y = 110.00 :
FS FS FS

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

53.50 1.630
52.50 1.629
51.50 1.627
50.50 1.627
49.50 1.634
51.25 1.626
51.00 1.626
50.75 1.627
50.25 1.627
50.00 1.630
49.75 1.632
48.50 1.632
47.50 1.619
46.50 1.619

.630

.629

.627

.627

.634

.626

.626

.627

.627

.630

.632

.632

.619

.619

.556

.552

.547

.544

.549

.546

.546

.545

.544

.546

.548

.544

.528

.524

14.50.
13.50.

73.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
1682.6
1612.7
1537.9
1465.3
1395.4
1327.8
1261.9
1197.2
1311.2
1294.7
1278.3
1244.7
1227.7
1211.0
1132.2
1069.5
1008.1
948.5
887.7
829.6
773.5
719.5
666.5
616.8
569.7
525.1
482.0

47.75.

D R I V I N G
M O M E N T :

K I P - F T / F T

1726.3
1650.5
1576.8
1503.2
1430.0
1558.7
1540.2
1521.3
1485.0
1466.4
1448.1
1360.8
1296.8
1229.7

D E L T A F S
DUE TO

G E O G R I O S
.076
.079
.081
.084
.087
.091
.094
.098
.092
.092
.093
.095
.096
.097
.102
.107
.112
.117
.123
.130
.137
.145
.155
.164
.175
.187
.201

k

DELTA FS
DUE TO

G E O G R I D S

.074

.077

.079

.082

.085

.080

.081

.081

.083

.084

.085

.088

.092

.095

* S L I C E S

32
30
30
29
29
29
28
27
29
29
29
29
29
29
27
26
26
26
25
25
25
24
23
23
24
23
20

* S L I C E S

31
31
31
30
30
31
31
30
30
30
30

' 3 0
28
28



45.50
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.618
1.616
1.612
1.627
1.615
1.614
1.613
1.611
1.609
1.617
1.657
1.682
1.714
1.751
1.797
1.847
1.905
1.961
2.021

1.618 1.519
1.616 1.512
1.612 1.504
1.627
1.615
1.614
1.613
1.611
1.609
1.617
1.657
1.682
1.714
1.751
1.797
1.847
1.905
1.961
2.021

.514

.510

.508

.506

.502

.499

.506

.539

.558

.583

.613

.650

.691

.738

.783

.828
THE LOWEST FACTOR Of SAFETY MAS 1.609 AT R

1164.6
1102.1
1041.6

981.1
1086.8
1071.6
1056.6
1026.8
1012.0
996.6
923.0
866.1
810.4
756.1
701.7
649.4
598.7
550.0
501.6

43.00.

.099

.104

.108

.113

.105

.106

.107

.109

.110

.112

.118

.124

.131

.138

.147

.156

.167

.179

.193

27
27
27
27
27
27
27
27
26
27
25
25
24
24
23
23
23
22
21

X * 130.00 , Y «= 115.00 :

R A D I U S

58.50
57.50
56.50
58.25
58.00
57.75
57.25
57.00
56.75
55.50
54.50
53.50
52.50
51.50
50.50
49.50
51.25
51.00
50.75
50.25
50.00
49.75
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

F S
GEOGRIOS AT
UORK STRESS

1.617
1.617
1.619
1.617
1.617
1.617
1.617
1.617
1.618
1.623
1.617
1.614
1.613
1.612
1.611
1.613
1.612
1.611
1.611
1.610
1.610
1.609
1.641
1.672
1.698
1.733
1.773
1.820
1.871
1.928
1.984
2.040
2.094

F S F S
G E O G R I D S A T W I T H O U T
U L T S T R E S S G E O G R I D S

1.617
1.617

.619

.617

.617

.617

.617

.617

.618

.623

.617

.614
.613
.612
.611
.613
.612
.611
.611
.610
.610
.609
.641
.672
.698
.733
.773
.820
.871
.928

1.984
2.040
2.094

.541

.538

.538

.540

.539

.538

.537

.537
.537
.538
.529
.523
.519
.514
.509
.507
.513
.511
.510
.507
.505
.504
.530
.555
.576
.605
.638
.677
.719
.766
.811
.855
.895

D R I V I N G
M O M E N T :

K I P - F T / F T

1949.6
1866.9
1784.2
1928.9
1908.3
1887.7
1846.3
1825.8
1805.1
1702.9
1628.6
1552.7
1477.9
1405.2
1334.2
1265.1
1387.4
1369.7
1352.1
1316.9
1299.7
1282.7
1197.2
1129.1
1064.4
999.8
936.4
873.7
813.0
753.7
696.0
640.1
587.0

D E L T A F S
DUE TO

GEOGRIOS

.076

.079

.082

.077

.078

.078

.079

.080

.081

.085

.087

.091

.094

.098

.102

.106
.099
.100
.101
.103
.104
.105
.111
.116
.122
.128
.135
.143
.152
.161
.172
.185
.199

* S L I C E S

32
32
32
32
32
32
32
32
32
32
30
29
29
29
28
28
29
29
29
28
28
28
27
27
26
25
25
25
25
24
23
23
24



THE LOWEST FACTOR OF SAFETY WAS 1.609 AT R 49.75.

130.00 105.00

F S F S F S
R A D I U S G E O G R I O S A T G E O G R I D S A T W I T H O U T

WORK STRESS ULT STRESS GEOGRIOS

48.50
47.50
46.50
45.50
47.25
47.00
46.75
46.25
46.00
45.75
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50

.586

.582

.577

.587

.581

.580

.578

.575

.571

.577

.602

.618

.644

.670

.694

.719

.756

.778

.797

.823

.851

.864

.877
31.50 1.913
30.50 1.943

.586 1.510

.582

.577

.587

.581

.580

.578

.575

.571

.577

.602

.618

.644

.670

.694

.719

.756

.778

.797

.823

.851

.864

.877

.913

.943

.504

.496

.503

.502

.500

.498

.493

.489

.494

.515

.528

.550

.571

.592

.612

.644

.659

.672
.691
.712
.718
.722
.749
.768

29.50 2.003 2.003 1.815
28.50 2.047 2.047 1.845

THE LOWEST FACTOR OF SAFETY MAS 1.571 AT R

X = 130.00 , Y = 100.00 :

F S F S F S
R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T

W O R K S T R E S S U L T S T R E S S G E O G R I D S

43.50 1.574
42.50 1.586

D ( F S ) / D R I S N E G A T I V E A T R M i
ALSO 1.615
40.50 1.642
39.50 1.667
38.50 1.696
37.50 1.710
36.50 1.738
35.50 1.758
34.50 1.768
33.50 1.804
32.50 1.810
31.50 1.776
30.50 1.846
32.25 1.804
32.00 1.760

.574 1.499

.586 1.509
«.

.615 1.535

.642 1.559

.667 1.580

.696 .606

.710 .617

.738 .640

.758 .655

.768 .661

.804 .692

.810 .693

.776 .653

.846 .716

.804 .685

.760 .640

D R I V I N G
M O M E N T :

K I P - F T / F T

1422.7
1355.6
1290.6
1226.5
1339.2
1322.9
1306.8
1274.9
1259.3
1243.1
1167.3
1104.4
1043.1
984.1
927.4
873.0
817.1
763.7
713.7
665.3
618.9
575.8
534.3
494.4
454.9
416.8
380.6

D E L T A F S
DUE TO

GEOGRIOS

.076

.078

.081

.084

.079

.080

.080

.082

.082

.083

.087

.090

.094

.098

.103

.107

.113

.118

.125

.131

.139

.146

.155

.164

.175

.188

.202

* SLICES

31
31
30
30
31
31
31
30
29
30
29
28
28
27
27
26
26
24
24
24
24
22
21
21
19
18
18

46.00.

D R I V I N G
M O M E N T :

K I P - F T / F T
1164.8
1107.8

1047.2
989.1
933.7
879.0
828.2
776.1
727.3
681.2
637.1
595.4
557.0
516.3
585.8
576.9

D E L T A F S
DUE TO

G E O G R I D S

.075

.077

.080

.083

.086

.090

.094

.098

.102

.107

.112

.117

.123

.129

.119

.120

* S L I C E S

30
28
28
28
28
27
25
25
25
24
24
23
21
21
23
21



31.75
31.25
31.00
30.75
29.50
28.50
30.25
30.00
29.75
29.25
29.00
28.75
27.50
26.50
25.50
27.25
27.00
26.75
26.25
26.00
25.75
24.50
23.50

T H E L O W E S T

X «= 135

R A D I U S

48.50
47.50

1.764
1.794
1.814
1.833
1.809
1.868
1.843
1.800
1.804
1.814
1.824
1.846
1.917
1.898
1.940
1.865
1.878
1.888
1.908
1.919
1.929
1.987

.764 1.642

.794 1.670

.814 1.688

.833 1.705

.809 1.673

.868 1.724

.843 1.712

.800 1.667

.804 1.670

.814 1.676

.824 1.684

.846 1.704

.917 1.764

.898 1.735

.940 1.766

.865 1.710

.878 1.720

.888 1.727

.908 1.742

.919 1.750

.929 1.758

.987 1.799
2.056 2.056 1.852

FACTOR OF SAFETY WAS 1.574 AT R

.00 , Y - 105.00 :
F S F S F S

G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

1.623 1.623
1.628 1.628

D ( F S ) / D R I S N E G A T I V E A T U M A X .
46.50
45.50
44.50
43.50
42.50
41.50
40.50
42.25
42.00
41.75
41.25
41.00
40.75
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

1.614
1.604
1.603
1.601
1.598
1.591
1.615
1.596
1.595
1.593
1.589
1.593
1.604
1.629
1.652
1.683
1.713
1.748
1.783
1.827
1.857
1.887
1.936
1.975

.614

.604

.603

.601

.598

.591

.615

.596

.595

.593

.589

.593

.604

.629
.652
.683
.713
.748
.783
.827
.857
.887
.936
.975

2.003 2.003

.549

.552

.535

.523

.519

.513

.506

.496

.516

.504

.501

.499

.493

.496

.506

.526

.544

.569

.594

.622

.650

.687

.708

.729

.766

.793

.808

567.1
546.5
536.2
525.8
480.5
442.7
507.3
498.9
489.6
471.4
462.1
452.3
408.5
373.7
340.4
400.5
390.9
382.3
365.2
356.8
348.6
308.5
276.2

43.50.

D R I V I N G
M O M E N T :

K I P - F T / F T
1459.9
1390.6
1324.4
1262.6
1198.1
1135.9
1075.6
1018.3
960.3

1061.0
1046.6
1032.4
1004.2
989.8
974.9
907.4
851.2
797.8
746.4
696.2
647.5
599.7
554.2
511.0
467.8
428.7
391.6

.121

.124

.126

.128

.136

.144

.131

.132

.134

.138

.140

.142

.153

.163

.175

.155

.158

.160

.166

.169

.172

.188

.204
i

D E L T A F S
DUE TO

GEOGRIDS
.074
.076
.079
.082
.085
.088
.091
.095
.099
.092
.093
.094
.096
.097
.098
.103
.108
.113
.119
.125
.132
.140
.149
.159
.170
.182
.195

21
22
22
21
20
20
21
20
20
20
20
20
19
16
16
17
16
16
16
16
16
16
15

* SLICES

32
32
30
29
29
29
28
28
28
28
28
28
28
28
28
27
25
25
25
25
23
23
22
22
21
21
21

THE LOWEST FACTOR OF SAFETY WAS 1.589 AT R 41.25.



X = 125.00 , Y = 105.00 :
F S

R A D I U S G E O G R I D S A T
W O R K S T R E S S

48.50 1.631
47.50 1 .656

F S F S
GE06RIOS A T W I T H O U T
U L T S T R E S S G E O G R I D S

1.631
1.656

0 ( F S ) / O R I S N E G A T I V E A T R H A X .
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50

.680

.704

.724

.759

.778

.797

.815

.841

.855

.860

.898

.904

.957
33.50 2.005
32.50 2.027
31.50 2.083
30.50 2.151
29.50 2.267
28.50 2.392

1.680
1.704
1.724
1.759
1.778
1.797
1.815
1.841
1.855
1.860
1.898
1.904
1.957
2.005
2.027
2.083
2.151

.552

.574

.595

.615

.632

.663

.678

.692

.705

.726

.734

.733

.764

.763

.808

.846

.858

.902

.956
2.267 2.053
2.392 2.158

D R I V I N G
M O M E N T :

K I P - F T / F T
1357.3
1288.6

1222.4
1158.5
1098.4
1034.9
974.4
916.9
862.3
809.2
759.6
712.2
665.2
621.8
577.0
S32.6
491.8
450.8
410.5
368.9
330.1

D E L T A F S
DUE TO

G E O G R I O S

.079

.082

.086

.089

.092

.096

.101

.106

.110

.116

.121

.127

.134

.141

.149

.159

.169

.181

.195

.213

.234

# S L I C E S

30
30

30
29
28
28
27
26
26
26
25
23
23
22
21
20
18
18
18
17
17

THE LOWEST FACTOR OF SAFETY WAS 1.631 AT R 48.50.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 130.00.
Y * 105.00.
RADIUS OF CRITICAL CIRCLE * 46.00.

M I N I M U M F S * 1.571 ( T E N S A R G E O G R I O S A T W O R K I N G S T R E S S ) .

F S ( T E N S A R G E O G R I O S A T U L T I M A T E S T R E S S ) = 1.571.
FS (UNREINFORCED) " 1.489.
T O T A L D R I V I N G M O M E N T * 1259.31 K I P - F T / F T
C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 59.00.
E L E V A T I O N O F T E N S A R G E O G R I D S I N T E R S E C T E D B Y C R I T I C A L C I R C L E

92.50 (PULL OUT STRESS = 4.00 KIPS/FT )
C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .
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7A Case 7, but with the truck load 1.52( o u t b o a r d )
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TENSL01 PROGRAM - VERSION 2.1 (AUG. 9. 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-23-1991
T I M E 13:11

O R A N G E S U P E F U H O S U A S T E C O N T . S L E F T S I D E D I K E $ 0 3 / 1 1 / 9 U 1

*** UNITS - FEET AND KIPS

r
r

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA C8AR TAN(PNIBAR) RU

1 />*& 1.000 .000 PHREATIC .
2 L/M& .300
3 XOS* 1.800
4 yl lO .500
5 JV^ 1-000
6 s.\e> .000

L I N E A R R A Y :
NO.
2
3
4i / i 7/y9

10
1V/
T2
13 /
r •iy/16
17
18

/

«/
s£
23
24 /•-
*l\

X - L E F T
50.00

124.00
131.00
147.00
151.20
151.30
157.20
157.30
162.00
168.00
221.50
266.00
271.00
151.20
162.00
174.00
258.00
131.00
124.00
135.00
160.00
174.00
221.50
229.00
258.00

26 50.00
P H R E A T I C S U R F A C E

NO. X-COORD.
1 50.00

Y - L E F T
86.50
86.50
90.00
98.00
98.00
99.00
99.00
98.00
98.00
99.50

100.50
99.50
98.00
98.00
98.00
92.00
92.00
90.00
86.50
86.50
90.00
92.00
78.00
84.50
92.00

.000 P H R E A T I C M K K 4 > ^ ' * # - V . : " - ' T & - ' . ' *

.000 PHREATIC .60 >;;;<; ~.'J&:-f'-i.' •'."''>• •••M-

.000 PHREATIC .00; :

.000 PHREATIC .00 , .- -/ >'

.675 PHREATIC .90 -'^

X - R I G H T
124.00
131.00
147.00
151.20
151.30
157.20
157.30
162.00
168.00
221.50
266.00
271.00
286.00
157.30
174.00
258.00
271.00
160.00
135.00
160.00
174.00
221.50
229.00
258.00

' ; , 286.00
56.50 •':. 286.00

*••% :f • .M
COORDINATES: .|||

.. Y-COORD. M
• - 60.00

Y-RIGNT i
' . - • • V , « 6 . S O . g &
•'_'-• 90.00̂

' ,, 98.00̂ .
' 98.00 >'
99.00>
99.00
98.00
98.00
99.50

100.50
99.50
98.00
98.00
98.00
92.00
92.00
98.00
90.00
86.50
90.00
92.00

- . TB-OO""^-
r ' ; 84.50 'J

'•-$?# 92.00 j. ;,
ifftyttM^-'

SLOPE : SOIL TOPLINEt35S
• .5000;: .0000

9.9994
.0000

-9.9994
. .0000

.2500

.0187.
-.0225
-.3000
.0000
.0000

-.5000
.0000
.4615
.0000
.0000
.1400
.1429 *

' :; -.2947V/ -
S?.. M67. &
If, i;.2586 %tS;.oooo%

2 ••>-£• * .̂ s?4 . ' , " • ; ' , * _ ' - ^ S
1 , * ,1 * ,
5 *
5 *
5 *
1 *
1 **

*
*
*

3
1
6
2
2
2 -.:>'2,r5ra^

;2 ^ i ; ' : i - :^«'.2^7:"r; - 5 -
^:36.50'1 V* .0000 1̂ *1? ^c; •'*? ̂
tt*$$^.% '-k-.--> & ? • ' . - - • ; -:'':t . . • • t J K * ! > * j - j - i i " J " A , ' • < " , , , " ' .lf^^b",J^}imi}A~':'rifV'' i'yii!"-"'sf ''y •< •>«•

•*•*•<•

:J>sSA.^ "



2
3
4

148.00
160.00
286.00

60.00
60.00
60.00

U N I T W E I G H T O F F L U I D * .0624 K I P / F T 3
N O S T O N E C O L U M N S .

T E N S A R G E O G f t I D P L A C E M E N T :
L A Y E R E L E V A T I O N X - L E F T X - R I G H T X C O V E R A G E

1 92.50 138.00 190.00 100.

T E N S A R G E O G R I O S T R E N G T H D A T A :
L A Y E R U L T S T R E N U R K G S T R E N F S - P U L L O U T

K I P S / F T K I P S / F T
1 4.00 4.00 1.5

D E R A T I N G C O N S T A N T F O R N E A R - T A N G E N T G E O G R I D S * . 0 5
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 56.50
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 76.50

'~J- ' n

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
INITIAL X « 125.00. INITIAL Y » 110.00.
OELX * 20.00, DELY * 20.00.

X « 125.00 , Y - -110.00 s» & • - - - • • " " - < ? • • ' - .
r" FS FS FS

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T -
WORK STRESS ULT STRESS GEOGRIDS

53.50
52.50
51.50

*" 53.25
53.00
52.75

— 52.25
52.00
51.75
50.50

"*~ 49.50
48.50
47.50

— 46.50
45.50
44.50
43.50

*~ '. . , • 42.50 '&•£

.482

.474

.486

.480

.478

.476

.471

.475

.481

.496

.506

.521

.536

.555

.575

.598

.609

.620 Y-<« ' '*-'54>. .
' ' . . ' ^-.y- 41.50;|p.633^j||
: . ' ,- : , . . £ : , • • ' 4 0 . 5 0 ^1.642<fe!-':-. r- &"*• . 39.50 ^ • V 1 . 6 4 3 M t ' .S -" l lV^SWi^f e ' '•f l ^ f i § K 3 6 " 5 0 ' f e ^ " « ' ^ P : :

.482

.474

.486

.480

.478

.476

.471

.475

.481

.496

.506

.521

.536

.555

.575

.598

.609

.620;;-; >
.633^-'' -•'.642;? -V-

.409

.398

.407

.406

.403

.401

.395

.398

.403

.415

.422

.434

.446

.461

.478

.496—

.503
-509 j|
.521

.643 ," ;v'. ..̂ 1.517^5

.648v;' -57^-1.515^

.672;. "^Jl.532^j g . Q i * ' t ' ' ' ^ ' ^ ' 4 i j x ' y " • • • • !
• »V* - *' "• '"••¥" i*«*̂ » *^,'1^. . SfS|>"- ̂ ^ i f^ ' ' - - ; :^-i§, ; , r ' . ' - . , - ' * * ' ' i

D R I V I N G
M O M E N T :

K I P - F T / F T

1739.2
1666.5
1592.8
1720.8
1702.6
1684.5
1648.7
1630.0
1611.3
1524.0
1454.1
1385.4
1318.8
1252.0
1186.4
1122.5
1061.4

,;-. 1002.S t,
-•'4 945.1 f

-.;.. 891i5||>
r 840.1 1;

V ; . 791.l|l'
"̂•-743.1 -̂
^ *%.5 ^
/ * " - •> **' -

D E L T A F S
DUE TO *

G E O G R I D S

.074

.076

.079

.074

.075

.075

.077

.077

.078

.081

.084

.087

.090

.094

.098

.102

.106''• .111 •; -•*•, . . 1 1 6 ; ' : ; 5 l
., .121 "•~V> '

- ' . 1 2 6 ' " ^
. f . 1 3 2 ' : ? . > $ 4
^ 1139̂ 1
".̂ W ;̂̂
: ^ ' % 3 J

. .-;

S L I C E S

31
31
31
31
31
31
30
31
31
29
28
28
28
27
27
27
2 6 ' • = ^ ' ' ;
2 6 • $ - " • " • ' ' • • .-*V"- ' • ' • - "„•• ' i • - " : ; ' = : ' ' ' ' . ' - , ' : ' • , ' • ' * • & ' • ' / . -

• 2 5 ' f ' - • ; ' : : ' % ; ' . ^ ' ^ - - ' ^ - ' ' t ^ ^ , -;|g^{/ " ': 2 5 * $ • " > • . ? - * * ' ' - . • - ' ' ' " ' / " ;̂-!^̂  ; ^ : 5 ' ' ' " •;;2s;V--* ' ' • • - ; • • " ' • ' " ' " . - ' " ' - ' • ' - ' • ? ' : ' ^ " . ' * - i % - ' • ' . - " 'ira^y'^::'^*'^-' . ' ' • ' , • " * " ' - . . - . ^ ; . ; ^ i ' 1 ' ; ^ ' " - C > ; J ' J ' \ ' ' '
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r
35.50
34.50
33.50

1.724
1.740
1.886

1.724
1.740
1.886

1.569
1.576
1.707

650.1
607.5
546.1

.155

.164

.179
20
20
18

THE LOUEST FACTOR OF SAFETY IMS 1.471 AT R « 52.25*

X « 145.00 , Y - 110.00r F S F S F S
R A D I U S G E O G R I D S A T G E O G R I O S A T W I T H O U T

UORK STRESS ULT STRESS GEOGRIDS
53.50
52.50
51.50
53.25
53.00
52.75
52.25
52.00
51.75
50.50
49.50
48.50 v
47.50 V
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
39.25
39.00
38.75
38.25
38.00
37.75
36.50

.658 1.658 1.658

.657 1.657 1.657

.660 1.660 1.660

.659 1.659

.659 1.659

.660 1.660

.657 1.657

.658 1.658

.659 1.659

.663 4;-^;./: 1.663. ^.,rA A A ^ S J J J S J E ^ V • < X £ A ? ^ ' £ f e * * '

.668̂ 1 1.668 y.$ *:'

.688 f S t ? ' " 1.688, - » . • ' - .

.711 ?? 1.711
.741 v 1.741
.772 ' 1.772
.783 1.783
.788 1.788
.799 £#•• 1.799:

.816

.834 f^:X"

.828 '-' \'+- r

.838

.836

.831

.830

.828

.831

.834 : , - : - -

.853 ;
35.50 1.866
34.50 1.882

.816;3y,£._:j.834 ; ;-.' ' '

.828

.659

.659

.660

.657

.658

.659

.663

.666?

.668

.670

.669

.673

.674

.676

.676

.681

.692 ;i.703-'

.690
.838 1.692
.836 1.703
.831 1.697
.830 .695
.828 .688
.831 .689
.834 .691
.853 .698
.866 .701
.882 .704

33.50 1.942 1.942 1.751

D R I V I N G
M O M E N T :

K I P - F T / F T
1760.8
1684.8
1606.6
1740.9
1721.1
1701.4
1665.1
1645.5
1625.9

; ,1529.4:»i' -1455.7 i
1383.7
1313.5
1246.6
1178.8
1114.2
1051.5
990.4
929.0

r̂ » ••»•*..5 811.5
* 759.3

705.5
797.6
786.0
772.5
745.9
732.3
718.9
652.7
602.8
554.4
505.4

D E L T A F S
DUE TO

G E O G R I D S
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000••'. ' .000 ;(
.000
.018
.042
.069
.098
.107
.112
.118

' ? -12*.131
.138
.146
.133
.134
.136
.140
.142
,144
.155
.166
.177
.191

* S L I C E S

31
30
30
31
31
31
30
30
30

; : ' - • : - 2 9 ' / •
'. ,t^29 V-c

- ' / » 2 9 - ' V
• V ' - 2 9 '

28
27
27
27
27
26

•-'•« 26 X
' - ' - • ' - 2 6

25
23
26
25
25
24
23 ,
23
22
22
22
21

THE LOUEST FACTOR OF SAFETY WAS 1.657 AT R 52.50.

105.00 . Y - 110.00 :
- - F S -•-.̂ - F S . '

RADIUS GEOGRIOS AT ; GEOGRIDS AT
, I{ WORK STRESS VULT STRESS

FS _W I T H O U T ^
/ G E O G R I D S

D R I V I N G
M O M E N T :

K I P - F T / F T
DELTA FS

DUE TO
GEOGRIDS

# SLICES il *; !st ,-
'•t$3jr-;:

D ( F S ) / D R I S N E G A T I V E T A T U M A X



r
r1

1

r
r
t

t^m

48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

2.890
3.067
3.252
3.488
3.774
4.080
4.447
4.863
5.333
5.861
6.507
7.356
8.714

10.711
13.966
19.514

2.890
3.067
3.252
3.488
3.774
4.080
4.447
4.863
5.333
5.861
6.507
7.356
8.714

10.711
13.966
19.514

2.727
2.884
3.052
3.268
3.528
,3.804
4.131
4.499
4.981
5.572
6.319
7.325
8.714

10.711
13.966
19.514

744.1
654.7
592.2
530.1
468.8
411.0
353.8
302.4
253.3
208.8
168.7
132.1
100.0
72.4
48.6
29.7

.163

.183

.200

.220

.245

.276

.316

.364

.352

.288

.188

.030

.000

.000

.000

.000

26
23
22
21
21
20
20
18
18
18
18
17
17
17
16
14

THE LOWEST FACTOR OF SAFETY UAS 2.049 AT R 53.50.

X « 125.00 . Y - 130.00 :
FS FS , ,: FS

R A D I U S O E O G R I D S A T G E O G R I O S A T i W I T H O U T
WORK STRESS ULT STRESS GEOGRIDS

73.50
72.50

D ( F S ) / D R I S N
71.50
70.50
AO cnQT.3U
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
63.25
63.00
62.75
62.25
62.00
61.75
60.50
59.50
58.50
57.50
56.50
55.50
54.50

.563

.584
GATIVE AT RW
.605
.609

XI A•O1W
.610 v.612
.614
.614
.611
.610
.608
.625
.609
.609
.609
.608

.563

.584
I X .
.605
.609
.610
.610, A
.612
.614
.614
.611
.610
.608
.625
.609
.609
.609
.608

.608 1,608

.616 1.616

.659 1.659

.695 1.695

.732 .732

.773 .773

.822 .822

.877 .877

.9*1 .941
53.50 2.016 2.016

.532

.530

.529

.527

.525

.522

.521

.519

.516

.509

.504

.498

.509

.502

.501

.499

.496

.495

.502

.538

.568

.599

.633

.674

.720

.775

.839̂

D R I V I N G
; ' MOMENT: 7?-'

K I P - F T / F T
2799.5
2693.4
2589.5
2487.7
2387.1
2288.5
2191.7
2094.9
2002.2
1913.3
1824.3
1737.2
1648.9
1802.3
1780.5
1758.8
1715.7
1694.3
1671.5
1560.8
1475.6
1393.8
1313.1
1231.9
1152.9
1074.5
996.8

D E L T A F S ; ;
' DUE TO -I
GEOGRIDS

.031

.053

.077

.082
MK•WO3

,- -088 r̂.091
.095
.098
.102
.106
.110
.115
.107
.108
.109
.112
.113
.114
.121
.127
.133
.140
.148
.157
.166
.178

t SLICES ̂ ^^^^fe^i'l^^fi

2 9 • ' • ; ' , . ' ".--- - • ' V ' - — V ' V .•v* - »v*i- • ' V -"•' '*' '" * '2 9 • . ! * ; - . - ' %
" V ' ' * - - ,

29. 29 • ; >, > . • _ ., -.
; ' • 2 7 ' ^ f ^ y ' f ' • ' • . " ' , . x S . - - ^ > ' • : * ' ' ^ - " - - V . - L ; ?

; V - 2 7 ^ - - r . - ^ "' •:->zr->-
: ' 25 ' - . -

2525 • :-'-••-
2 5 - ' - • • ' ' • • "
2 5 - • ' i . :25 /••$..•'.- •-•.
25 •- S
25
24
25
25
24
24
2 3 " ' v.--.
23 ' '- •
2 2 - • • . ' • ' - i ' -

, . 2 2 - ' = ' - ' / ' ' . • ' " -^, 22 :. -;:• • f • - , - ' ' - --
THE LOWEST FACTOR OF: SAFETY WAS 1.563 AT R « 73.50.

X « 125.00 . Y « i 90.00
. . F S ^ ^ . - F S rR A D I U S G E O G R I O S A T . G E O G R I O S A T W I T H O U T <

D R I V I N G D E L T A F S
MOCMT: ^ \t DUE TO

: i ?
, "•" , "•"; '>;#?? ' * 7



W O R K S T R E S S U L T S T R E S S G E O G R I D S K I P - F T / F T G E O G R I D S

r
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R 1
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R 1
F A I L U R E S U R F A C E ABOVE C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E CIRaE C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E CIRaE C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R a E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R

I = 33.50.
I = 32.50.

31.50.
«= 30.50.
* 29.50.

28.50.
- 27.50.
* 26.50.

25.50.
24.50.
23.50.
22.50.
21.50.

« 20.50.
« 19.50.
* 18.50.
- 17.50.
- 16.50.
* 15.50.

14.50.
» 13.50.". g , ' : .

THE LOWEST FACTOR OF SAFETY MAS********* AT R 73.50.

130.00 110.00 :
F S F S

RADIUS GEOGRIDS AT GEOGRIDS AT
W O R K S T R E S S U L T S T R E S S

53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
48.25
48.00
47.75
47.25
47.00
46.75
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.515
1.498
1.493
1.487
1.480
1.471

.462

.479

.469

.466

.463

.468

.473

.479

.493

.505

.522

.539

.564

.588

.611

.624

.641

MS •

.515

.498

.493

.487

.480

.471

.462

.479

.469

.466

.463
,468
.473
.479
.493
.505
.522
.539
.588
.611
.624
.641
.656,
.665
.691

v THE LOWEST FACTOR OF SAFETY WAS

F S
U I T H O U T
GEOGRIDS

.444

.424

.417

.409

.399

.387

.375

.388

.384

.381
1.377
1.380

i . '
v «;
fZ->-¥

.385

.389

.399

.408

.421

.434

.453

.472

.490̂ "
.496
.508
.516 ;
.515 h
.509^}
.525 |f^-•;.;.^~:U

1.462 AT R

D R I V I N G
M O M E N T :

K I P - F T / F T
1786.2
1716.3
1641.5
1568.9
1499.0
1431.3
1365.5
1300.8
1414.7.
1398.3
1381.9
1348.3
1331.3
1314.6
1235.8
1173.1
1111.7
1052.1

991.3
933.2
877.1
823.1
770.1

vx720.«;j
' X " *73-5 V~*>V«S.7<<!|>- 585.6 ' f
« '•' * •' ^ ",--

- \ 47.50

D E L T A F S
DUE TO

GEOGRIDS

.072 '

.074

.076

.079
.081
.084
.087
.090
.085
.086
.086
.088
.089
.089
.094
.097
.101
.105
.110
.115
.121
.127 ;
.134

•i;. .14114
-3 .148̂
• " t - 1 5 6 ' ; f
' • | t ' . 1 6 6 * > i• ' / • ' - ~ ~ \ Q.?; #%̂

* SLICES

30
30
29
29
29
28
27
29
29
29
29
29
29
27
26
26
26
25
25
25
24



135.00 , Y = 110.00 :
F S F S F S

R A D I U S G E O G R I D S A T G E O G R I D S A T W I T H O U T
W O R K S T R E S S U L T S T R E S S G E O G R I D S

53.50
52.50
51.50
50.50
49.50
51.25
51.00
50.75
50.25
50.00
49.75
48.50
47.50
46.50
45.50
44.50 -
4 3 . 5 0 ' -
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50 ?'
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.556
1.552
1.546
1.542
1.545
1.545
1.544
1.543
1.542
1.543
1.544
1.539
1.523
1.518
1.512
1.504
1.494
1.501
1.501
1.499
1.497
1.492
1.488
1.494
1.522
1.537
1.556
1.579
1.609
1.640
1.675
1.706
1.736

1.556
1.S52
1.546
1.542
1.545
1.545
1.544
1.543
1.542
1.543
1.544
1.539

-, 1.523;JSn -1.518 -
- , ! $ & ' * : 1 - S 1 2 • - '
fllSfe?' 1.504^ -

.485

.479

.471

.464

.464

.469

.467

.466

.463

.464

.465

.456

.437

.428

.419

.407•,•'^•'-$••-'••1 t/ot'?('* ' i 194?vr * ™ «̂ *̂  v > ;••'•" • • JT*T
/V4- 1.S01,$h - 1.397,
, i 1.501U 1.404

; , 1.499 1.401
•*.-..- 1.497 1.398

1.492 1.391
1.488 1.386
1.494 1.391

-j^ 1.522. '„ ,:• 1.413.
l f ^ l . 5 3 7 ^ ' ^ 1.423

fi ; 1.556 ; 1.437
- 1.579 1.454

>v 1.609 > 1.477
V 1.640 1.501

1.675 1.528
1.706 1.551
1.736 1.571

D R I V I N G D E L T A F S
MOMENT: DUE TO * SLICES

K I P - F T / F T G E O G R I D S
1808.6
1732.7
1659.0
1585.5
1512.2
1640.9
1622.4
1603.6
1567.2
1548.6
1530.3
1443.0
1379.0
1311.9
1246.8 i '*-*;

"" - 1184.41*1;
-• 1123.8^

... 1063.4 j,iJii.
1169.0,
1153.9
1138.8
1109.0
1094.3
1078.8
1005.2

^ ' 9 4 8 . 4 ^ ' '
892.7
838.4
783.9
731.6
680.9
632.3
583.8

.071

.073

.075

.078

.081

.076

.077

.077

.079

.079

.080

.083

.086

.089

.093 <••£

.096 $ f | j f t "-.100 Jp:.

.104 ^fjjfiw!"

.097 -*|$"(i"-,098.,.̂ :...099' ..::^;./'

.101

.102 v,.

.103 *(>'

.109 -
. 1 1 4 ' : ' ^ * ' ; i ; -
.119
.125 ;

.131

.139

.147

.155

.165

31
31
31
30
30
31
31
30
30
30
30
30
28
28
27
27 '•:;.,
27
27
27
27
27 -
27
26
27
2525 -•;•
24
24
23
23
23
22
21

THE LOUEST FACTOR OF SAFETY WAS 1.488 AT R 43.00.

X « 130.00 , Y - 115.00 :
F S F S F S D R I V I N G D E L T A F S

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO * SLICES
W O R K S T R E S S U L T S T R E S S G E O G R I O S K I P - F T / F T G E O G R I O S

•"• .?.^S*:52.
' ^ ' ' f ' ? " • ' «••.',',~ •'% ^ 51.

I^?-:4S' 50.
:%?;&:$£ *»,

% ^ ® . ' ' J:.'zmy..»%
• * **&



__

i—

r
i

ri
*̂^K

50.25
50.00
49.75
49.25
49.00
48.75
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

.493

.491

.489

.497

.498

.504

.531
.548 :
.571
.597
.627
.659
.695
.727
.756
.780

.493 1

.491 1

.489 1

.497

.498

.504

.531

.548

.571

.597

.627

.659

.695

.727

.756

.780

.397

.394

.391

.398

.398

.403

.425

.437

.455

.475

.499

.525

.553

.576

.597

.610

1420.5
1403.3
1386.3
1351.0
1336.3
1318.4
1232.7
1168.0
1103.4
1040.0 ;
977.3
916.5
857.3
799.6
743.7
690.6

.096

.096

.097

.099

.100

.101

.107

.111

.116

.122

.128

.134

.142

.150

.159

.169

28
28
28
28
27
27
27
26
25
25
25
25
24
23
23
24

rrrr
rrrrrrrr

THE LOWEST FACTOR OF SAFETY WAS 1.489 AT R - 49.75.

X = 130.00 . Y « 105.00 :
- ;.,-. . ,> 1*>/-;Yl;i ' - F S V k •/- F s DRIVING : DELTA FS

R A D I U S G E O G R I D S A T * G E O G R I D S A T W I T H O U T ' ? W M E N T s I f ? D U E
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

S L I C E S

48.50
47.50
46.50
45.50
47.25
47.00
46.75
46.25
46.00
45.75
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
33.25
33.00
32.75
32.25
32.00
31.75

': •'& 30.50
''••• 29.50 •;

28.50;
-- , ' * * >

T H E L O W E S T

1.478
1.470
1.460
1.464
1.467
1.465
1.462
1.456
1.452
1.456
1.472
1.479
1.495
1.511
1.524
1.537
1.559
1.565
1.569
1.577
1.585
1.580
1.572
1.581
1.578
1.573
1.567
1.576
1.580

i1.581
41.591

1.616
1.625

F A C T O R O F

-

1.478
.470
.460
.464
.467
.465
.462
.456
.452
.456
.472
.479
.495
.511
.524
537

.559

.565

.569

.577

.585

.580

.572

.581

.578

.573

.567

.576
.580
*59l4S*|l!44r
.616|̂ i;4«l

,.625jj|pl
tt ««««f8seij|«ie2/!

1.408
1.397
1.385
1.386
1.394
1.391
1.388 :1.381
1.376
1.379
1.392
1.397
1.410
1.422
1.432
1.441
1.459
1.461
1.460
1.463
1.466
1.456
1.442
1.445
1.452
1.447
1.438
1.445

1526.3
1459.1
1394.2
1330.1
1442.7
1426.5

,1410.4
1378.5
1362.9
1346.7
1270.9
1208.0
1146.7
1087.7
1031.0
976.6
920.7
867.3
817.3
768.9
722.5
679.4
637.9
598.0
668.9
658.5
648.5
627.6
617.5
607.6
558.5
520.4
484.2

.071

.073

.075

.077

.073

.074

.074

.076

.076

.077

.080

.083

.086

.089

.092
-.096
.100
.104
.109
.114
.119
.124
.130
.136
.125
.127
.128
.131
.133̂

31
31
30
30
31
31 -r- -•-< , .-. *K -'j;30-^r^"'^"'"'
29
30
29
28
28
27
27
26
26
24
24
24
24
22
21
21
23
23
21
21

• f * t i f f s ' - ' * - ' * * ? !



X = 130.00 . Y = 100.00 :

r
r

rr

R A D I U S

43.50
42.50

0 ( F S ) / D R
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50
35.25
35.00
34.75
34.25
34.00
33.75
32.50
31.50
30.50
32.25
32.00
31.75
31.25
31.00
30.75
29.50
28.50
30.25
30.00
29.75
29.25
29.00
28.75
27.50
26.50
25.50
24.50
23.50

F S
GEOGRIDS AT I
WORK STRESS t

1.445
1.451

I S N E G A T I V E A T
1.470
1.487
1.500
1.517
1.520
1.533
1.538
1.535
1.552
1.538
1.538
1.536
1.537 :
i »3̂ *l ,i v-' ?
1.550 h
1*542 ; :=
1.497
1.537
1.533
1.492
1.491
1.508
1.520 :
1.531
1.488
1.519
1.530
1.490
1.489
1.486
1.494
1.506
1.536
1.600
1.684
1.786
1.896

F S
5EOGRIDS A
J L T S T R E S S

1.445
1.451

U M A X .
1.470
1.487
1.500
1.517
1.520
1.533
1.538
1.535
1.552
1.538
1.538
1,536
1.537
1.544
1.550
1.542
1.497
1.537
1.533
1.492
1.491
1.508
1.520
1.531
1.488
1.519
1.530
1.490
1.489
1.486
1.494
1.506
1.536
1.600
1.684
1.786
1.896

F S
T W I T H O U T

GEOGRIOS
1.377
1.380
1.397
1.412
1.422
1.437
1.437
1.447
1.449
1.442
1.455
1.448
1.446
1.444
1.443
1.449
1.454
1.442
1.394
1.429
1.432
1.390
1.389
1.404
1.414
1.424
1.376
1.402
1.421
1.380
1.378
1.373
1.379
1.391
1.414
1.468
1.539
1.624
1.714

D R I V I N G D
M O M E N T :

K I P - F T / F T G

1268.4
1211.4
1150.8
1092.7
1037.3
982.6
931.8
879.7
830.9
784.8
740.7
819.2
807.6
796.3
773.6
762.3
751.3
698.9
660.6
619.8
689.4
680.5
670.7
650.1
639.8
629.4
584.1
546.3
610.9
602.5
593.2
575.0
565.7
555.9
512.1
462.1
410.3
360.7
311.2

E L T A F S
DUE TO *
EOGRIOS

.068

.070

.073

.075

.078

.081

.083

.086

.090

.093

.096

.090

.091

.092

.094

.095

.096

.100

.103

.108

.101

.102

.102

.105

.106

.107

.112

.117

.109

.110

.111

.113

.114

.116

.122

.132

.146

.162

.181

1 SLICES

30
28
28
28
28
27
25
25
25
24
24
25
25
25
24
24 ?
24
23
21
21
23
21
21
22
22
21
20
20
21
20
20
20
20
20
19
17
17
17
16

THE LOWEST FACTOR OF SAFETY WAS 1.445 AT R « 43.50.

X = 130.00 , Y « 95.00 :
F S F S F S D R I V I N G D E L T A F S

RADIUS GEOGRIDS AT GEOGRIOS AT WITHOUT MOMENT: DUE TO * SLICES
, WORK STRESS ULT STRESS S GEOGRIOS KIP-FT/FT GEOGRIOS : •«*••-.,-

FAILURE SURFACE ABOVE, CIRCLE CENTER FOR R « 38.50.
FAILURE SURFACE ABOVE^CIRCLE CENTER FOR R « 37.50.
FAILURE SURFAtt ABOVE^ilROE ONTER-FO(l|R -S 36.50.
FAIUJRE SURFACE ABOVE^^CIMXE C E N T E R - F O R ^ - V 35.50.
FAILURE SURFAtt ABOVE CIRCU CENTER FOR?R - 34.50.^•.,. •.^mf^' %



F""
'

r
*~
r x

^_

F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E

, FAILURE
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E

S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E

ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE

C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
CIRCLE
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E

C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R

FOR 1
FOR 1
FOR 1
FOR 1
FOR 1
FOR
FOR
FOR
FOR
FOR
FOR 1
FOR 1
FOR 1
FOR 1
FOR 1
FOR 1

I =
I -
I =
I =
1 *

m.=
m
m

i «
1 -
1 -
I «
I «
t *

33.50
32.50
31.50
30.50
29.50
28.50
27.50
26.50
25.50
24.50
23.50
22.50
21.50
20.50
19.50
18.50

THE LOWEST FACTOR OF SAFETY WAS********* AT R - 43.50.

X - 135.00 . Y 100.00

i— RADIUS
V.

43.50
"" 42.50

41.50
40.50

— 39.50
41.25
41.00

<8fg 40.75
""" 40.25

40.00
39.75

— 38.50
37.50
39.25
39.00

"~ 38.75
38.25
38.00

— 37.75
36.50
35.50
34.50

,"" 33.50
32.50
31.50

_ 30.50
29.50
28.50
30.25

— . 30.00
29.75

' ;-. •-•.-•" 29.25."
_ 29.00

; : - ' ' ; ; > , , - 28.75'
?4'J$^V--; 27.50

; -^t^->'*|'f'ffyvf~. /V:. '•.' %
j --'' <

F S F S F S D R I V I N G D E L T A F S r
G E O G R I D S A T G E O G R I D S A T W I T H O U T M O M E N T : D U E T O ? f * S L I C E S i v K J ,
W O R K S T R E S S U L T S T R E S S f t G E O G R I D S K I P - F T / F T * G E O G R I D S % T C ' V ' ' j M I " • ' ' ' '

: .473 Cr. -
.467V,.;-:..
. 4 5 8 j ; ' x > ;
.445
.455
.456

- .1.453.&^.>,v;' :*-i 1.449 €$*$"
1.441
1.436
1.436
1.454
1.461
1.475
1.446
1.450
1.458
1.451
1.456 .
1.482
1.501
1.517
1.536
1.543
1.559
1.564
1.563

•\ 4 <•£ .--^i'l '-^ 1.9OO ' . . ' ; : \ - - •
-" i; 1.564-^9-^
,..«j 1.563̂ 8*̂?-^i.56iS^pj|;

: ' . j & " l . 5 7 0 ^ ^ 1 ' . ' ^ ;
' - ( { & 1̂ 77:;%1.582̂ »

.473

.467

.458

.445

.455

.456

.453

.449

.441

.436

.436

.454

.461

.475
.446
.450
.458
.451
.456
.482
.501
.517
.536
.543
.559
.564
.563
.586
.564
.563
.561
.570
.577
.582

{3̂ ..- 1 .STi^^^te 1 .574^ 1 ' 5 ? ^ R ' 1 ' 5 3 *^ i l i i K ? ' ' - ' '
' **"

;' 1.405
. 1.397

1.386
• 1.371

1.378
1.383
1.379

- 1.375
1.366
1.361
1.360
1.375
1.379
1.397
1.368
1.371
1.378
1.370
1.375
1.S97
1.413
1.425
1.440
1.443
1.455
1.455
1.449
1.467 --

. . • % • • ; - ' 1 . 4 5 4
,^,< 1.452 '

1-**9 •'*- l * ! i ' ^ 1 - * 5 6 " : ' v >
lSfe-^1.461^1

§ f ' l . ' « 6 * ' t - ^
' - ' , 1 . 4 5 0 1 - r t f

-,.--r V**li f' '"K: • "%. y~Mffi -/v

\ ' i t ' . * *

1281.5
1219.5
1160.5
1104.3
1049.2
1146.2
1132.1
1118.1
1090.7
1077.3
1063.8
994.5
944.1

1034.7
1021.7
1008.0

981.6
971.6
957.8
890.9
840.1
791.5
744.2
699.6
654.0
612.9
574.0
536.1
603.0
593.3
583.7
564.2
554.7; 545.4

.499.9
:v 467.2

.0681 .070
'• .072

.074

.077

.073

.073

.074

.075

.076

.076

.080

.082

.078

.078

.079

.080

.081
.081
.085
.089
.092
.096
.100
.104
.109

, .114
1 .119
Is .110

->i-X.111 ..

f
' . t e & j l 2 j

.115 '
•1161

§ 117J
1 2 4 ' ?

/%*|;1301: - ' S |

30
29:.-> 29
29
29
29
2 9 , , .- •29 :-._• <->- ,-
29
29
28
27
26
28
27
27
27
26 •
26
26
26
25
25
23
22
22
22

' .-.' 22
22 ' -•;;•

SO-. -.22 j ,v*Cv ; - - / , ' . - ' : ' ' • ! ' - '~!'X--" ' *v% ~''"t-"* /SS*% ; i!*. ' - ' J- '"'•.*'•;- r-.*c; >' • ,•* ,' .'
" ' * ' ' " " r . ' - f c C ' ' i V *T*"J> *l5- " " - " ? ' * - * ' * * , V , | C

; ' 5 r ' V " - . " . y 9 ' ' - T ' " * ' ^ ' ^ ! - ' " ' • * \ ' " " " ' . ' ' " ; " ' • ' * • " ' ' ' * • ' • '^;-.---22 ^'.'tizg -;.". •'&• . • ;•; .-, •..-.£'.' -. -p S a ^;:f ' : • >:;$f ' - . ' ' - . ' ' ' . : / : : ' c l : ' / : " -^ $ i9,̂ -;|rt̂ * '̂ • - • • - ' • • • _ . - ^ . • - .
%&?." ' ' ' - . v,-. ; " ' • ' • • """- 'j- - ' - ' '



,_

*~
-

_
•f

P*M

25.50
27.25
27.00
26.75
26.25
26.00
25.75
24.50
23.50
25.25
25.00
24.75
24.25
24.00
23.75

.569

.558

.513

.521

.546

.557

.566

.513

.570

.555

.512

.511

.528

.542

.556

.569

.558

.513

.521

.546

.557

.566

.513

.570

.555

.512

.511

.528

.542

.556

.433

.433

.386

.393
.415
.424
.431
.370
.419
.418
.373
.370
.383
.395
.407

*"" THE LOWEST FACTOR OF SAFETY WAS 1.436 AT R

- X * 140.00 , Y « 100.00 :
F S F S F S

__ RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
"~ UORK STRESS ULT STRESS GEOGRIDS

r-
,

P—

r-'

"~

•—
I

*"""

rr<—
r

43.50 1.569
42.50 1.579

D ( F S ) / D R I S N E G A T I V E A T R M I
41.50
40.50

1.559
1.555

39.50 1.549
38.50 1.534
37.50 1.529
36.50 1.521
35.50 1.510
34.50
36.25

1.534
1.519

36.00 1.517
35.75 1.514
35.25 1.505
35.00 1.499
34.75
33.50
32.50
34.25
34.00

1.513
1.532
1.548
1.555
1.520

33.75 1.526
33.25
33.00
32.75
31.50
30.50
29.50
28.50
27.50
26.50

- 25.50 "A:
24.50

1.525
.532
.540
.579
.607
.633 .
.656 .
.690 v
.721,^g,;-,:.739,ff tks~:\
.T&'^^f--

.569

.579
I X .
.559
.555
.549
.534
.529
.521 ;

.510

.534

.519

.517

.514

.505

.499

.513

.532

.548
1.555

.520

.526

.525

.532

.540

.579

.607

.633

.656

.690 f ; . -

.721. l i f e - ' I 1 ,

.739 $$i':

. 7 6 7 - J i ' S ; " - .' ' *>" . ' ' - f ' ' s«EfV •-y* en t Ai9 '"*y";' '< < • < 9 ^ ' r r ^&3«9U ,- I « O I C -iiiliV k l » C l f t , ^ X ; * ,_,- ,
. * . . • ' ' - , ' ; , ' v^ji^: - ' , '

.500

.508

.486

.479

.471

.453

.444

.433

.419

.440

.430

.428

.423

.413

.406

.419

.433

.445

.460

.423

.428

.425

.432

.438

.471

.494

.514

.530 ~~

.557

.580 >,. 5 8 9 ' i ;

.608 Jt"

434.0
492.1
484.8
476.1
458.5
450.1
441.9
403.8
371.4
426.6
419.5
411.6
395.5
387.3
379.3

39.75

D R I V I N G
M O M E N T :

K I P - F T / F T
1262.5
1200.6
1140.6
1081.9
1024.7
972.7
918.6
866.8
817.0
769.1
854.2
840.9
828.9
805.3
793.8
781.5.
722.2
678.0
757.0
745.8
733.9
713.8
701.7
689.8
631.1
588.0
546.4
507.1
467.0
428.5 $

' i < -394.0^
360.8 I

.642% 3 2 8 . 9 ' $
V "'?''!'' ~

.136
.125
.126
.128
.131
.133
.135
.143
.152
.138
.139
.141
.145
.147
.149

»

DELTA FS
DUE TO «

GEOGRIDS
.069
.071
.073
.076
.079
.081
.084
.088
.091
.095
.089
.090
.090
.092
.093
.094
.099
.103
.096
.097
.098
.100
.101
.102
.108
.114
.119
.126
.133

iiH.141 ' < :-1:

1̂ .150 f ;-.
If .159 ' ,-
.̂170 -t - '

:- .-- - ?x THE LOWEST -FACTOR OF SAFETY WASf ̂ ' 1 . 4 9 9 AT R - SS.OO.rfKg^V *r - W- 1s-!i' • ute

19
20
18
19
19
19
19
18
17
19
18
18
18
17
17

SLICES :.«^';X-' 4̂ -;̂  ".rfy'-'^ifcf ;i'*- •••• ,^ -;•.•.•'•£-.••'* •- A ^f ' I ^ ^ K ^ . * ' ^ ^-yyjj^^ • •
. 30 *-*f-< ;-'.-."; ^- - . •-. -• 'I* - : ]' v °- •:-'.*>".•.-.,?).-<•30 v "• ; .-':•' . • • '- -• -::- •"••• '-.••''

• • . , - . . - ' • • • ' " . . - > ' ' • ' - V
2 9 f:;" • - ' • ' • • : " ' • y v - - ' ' ' ' - " ' " • ' •
2 9 , ' • - •
28

. 2 7 , ' / " : l : ' - - / ' ' ' ~ \ : 1 : . - . ' " . . " .
2 7 W ^ ' ' ? ; ' ' ^ ' - V ' - - ^ ' - ' t ^ f ' A - • - - . • " ; . " ; . " : • . ' • ' - .
2 6 • ' • - . ' - - - ' / - . - ' -
26
27 :

26 ' -'•
26
26 '{ --' - '
25 ,v -
26
25
24
26
25
25
24
24
24
23
232 3 • • : - - ' • - / ' . - ' • ; : ' • I " ;

22 ,,v-w ' -;: •-.' v ^ V ? •>'"••
0 * 1 --î * ' - - / • ' - - , - * . f ' ' • v ' x • . - ; T ; ' 'co i SA • .. , -• • -• :' / ". ~ f . • -^J,

-- w '~jji$$s?t-''''~.'JJi1& ' •-':'''"i \ :} §-%^s#fc^i^Sfef^l ••••19 ' ^ ^ r t f ' A ? ^ f * f - t i , '~~ ^-'"^^^'i^^^^ff^^^ ?!'•-?"
- 1 9 " ' ' ^ ^ I M ^ ' M & ^ V ' - " ' ' - - " ' • - } ' « ' ^ ^ l ' " - ' ' ' ^ ^ ^ ^ ^ ^ ' ^ f - ' ? '

- 19 ^ ^ ^ f T ^ ^ ^ ^ - " ' ' ^ '
"-- ' 'S-"'fl^^^^feS^^;;?^'"^£f;fl'f^^^^^^fe^vl'!' ' -•



135.00 , Y = 105.00 :

R A D I U S

48.50
47.50

0 ( F S ) / D R
46.50
45.50
44.50
43.50
42.50
41.50
40.50
42.25
42.00
41.75
41.25
41.00
40.75
39.50
38.50
37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

F S
GEOGRIDS AT
WORK STRESS

1.536
1.537

F S
GEOGRIOS AT
U L T S T R E S S

IS NEGATIVE AT RW
1.519
1.506
1.500
1.493
1.484
1.472
1.488
1.481
1.478
1.475
1.469
1.471
1.479 ;

.£ 1.494:,:;
i •'•* 1.507

1.525
1.543
1.563
1.582
1.607
1.617
1.626
1.647
1.657 '
1.655

'
_

5^- - • "j '
* * ~

v ' •

.536

.537
W.
.519
.506
.500
.493
.484
.472
.488
.481
.478
.475
.469
.471
.479
.494
.507
.525
.543
.563
.582
.607
.617
.626
.647 •-
.657 '
.655

THE LOWEST FACTOR OF SAFETY WAS 1

X * 135.00 . Y *

F S
RADIUS GEOGRIDS AT

F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E

- FAILURE

WORK STRESS

SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE

95.00 :
F S

GEOGRIDS AT
U L T S T R E S S

C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R
C I R C L E C E N T E R

F S
W I T H O U T
GEOGRIDS

.466

.465

.445

.430

.421

.411

.399

.384

.396

.396

.392

.388

.380

.381
1.389
1.399

"••

.408

.423

.436

.451

.464

.484

.487

.489

.502

.505

.494
1.469 AT R

F S
W I T H O U T
G E O G R I D S

FOR R *
FOR =
FOR -
FOR -
FOR -
FOR «
FOR -
FOR »
FOR «~
FOR -
F O R , * ; ' ?

D R I V I N G
M O M E N T :

K I P - F T / F T
1542.1
1472.9
1406.6
1344.9
1280.3
1218.1
1157.8
1100.5
1042.5
1143.3
1128.9
1114.6
1086.5
1072.1
1057.2
989.6
933.4
880.1
828.6
778.4
729.7
681.9
636.4
593.2
550.0
511.0
473.9

* 41.25

D R I V I N G .
M O M E N T :

K I P - F T / F T
38.50.
37.50.
36.50.
35.50.
34.50.
33.50.
32.50.
31.50.

-* 30.50.
; 29.50.
• ? 28.50. ' «

D E L T A F S
DUE TO *

GEOGRIDS
.070
.072
.074
.077
.079
.082
.085
.088
.091
.086
.086
.087
.089
.090
.090
.095 A ' ; , ;
.099
.103
.107
.112
.118
.123
.130
.137
.144 ,
.152 '
.161

D E L T A F S
DUE TO *

G E O G R I D S

, ,...-». " ;
., ,* t':-:- 1.."'FOR •';!!: 27.50. "t%«.;7«;-.t ! ^i | , .

S L I C E S

32
32
30
29
29
29
28
28
28
28
28
28
28
28
28
27 :
25
25
25
25
23
23
22
22
21
21
21

S L I C E S

-if • ' .
j$3. •- , -
$ " \ . ' .

^FOR ,«̂ |f 26.50 . '^4 s : 1^; ,-& 1 TV ."̂ .̂r;-.- ;;
'*OR. . « ^ l . 2 5 . 5 0 . ) % ; " ' C S f ^̂ #,̂ |̂ :"> •-""CIRCLE '.jaaaafinfi ' i « ^ S ' 2 4 . 5 0 . i ! ; « ^ % ' ^ § ; | | ^ ' "•'•' '

C I R C L E C E N T E R
CIRCLE .CENTER '**> iiR VIS

&2S.S04«>If22.50.Av /$?$jjii% Ms-;,--' J f e r :
' " ^ I f t f i ' V - - ' " - •.''•^f$^'-'^Wi^i-~': ' ' ' ? ' - ' - . .^IIM: ' '' " " S S j A "* • ~:i-"*vi*r ' . X * » ' * i 1 ' ;§' . " " • ' ' ; " f r i ' •-•"*'

-; , ^ . 1 - > . . - ' .
! ' t *'"' i '

• ". -̂ .̂-i•f, -^t-*' ' " - ' • ' " ' v ' ^ ' • ' *



FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.50.
__ FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.50.
' " " F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R = 19.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.50.

r- THE LOWEST FACTOR OF SAFETY HAS********* AT R - 41.25.

r
r
r

S U N M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X - 135.00.
Y « 100.00.
RADIUS OF CRITICAL CIRCLE * 39.75.
M I N I M U M F S = 1.436 ( T E M S A R G E O G R I D S A T U O R K I N G S T R E S S ) .

F S ( T E N S A R G E O G R I D S A T U L T I M A T E S T R E S S ) * 1.436.
FS (UNREINFORCED) * 1.360.
T O T A L D R I V I N G M O M E N T - 1063.76 K I P - F T / F T

. C R I T I C A L C I R C L E E X T E N D S T O E L E V A T I O N 60.25.
ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE

92.50 (PULL OUT STRESS - 4.00 KIPS/FT )
CALCUUTIONS HAVE BEEN COMPLETED.

rrr - - j ' * ' -v5jv%;."&J*#K& '•



loo-

Case 7, but with the truck load



8 Short term, section at the drainagechannel, water at dike crest, without thetruck load
2.25"( i n b o a r d )



•jit

O R A N G E S U P E R F U D $ O R A I N A G E C H A N N E L t $ 8 / 7 / 9 1
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
999.
6.
1.
2.
3.
8.
9.
10.
4.
12.
2.
13.
13.
14.
15.
999.
1.
2.
3.
4.
5.
6.
99.
2.
50.000
250.00
0.
0.
20.
61.00
71.00
10.

S E A R C H
135.00

0.
50.000
135.00
149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
250.00
50.000
157.50
180.00
50.000
250.00

2.
3.
8.
9.
10.
11.
7.
2.
13.
9.
14.
10.
16.
.120
.085
.073
.110
7̂7̂

• I f c J

0.
89.00
89.00
0.

105.00

91.00
91.00
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
83.00
81.00
91.00
83.00
61.00
61.00

3.
1.
1.
1.
6.
2.
1.
2.
2.
6.
2.
2.
4.

1.000̂ 0̂
.300/ .0.adb .0

VX.500 .0
> 1.000 .0

.000 34.0

.0624

.000 0.05

20.00 20.00

1.1 .70
1.1 .60
1.1 .60
1.1 .00
1.1 .00
1.1 .90

\JoJUidU. (M ^
0



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9. 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986. r > ~

DATE 08-07-1991
T I M E 06:50

r - O R A N G E S U P E R F U O S O R A I M A G E C H A N N E L W 8 / 7 / 9 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU HU1

2
3
4
5
6

.̂120
0̂85

073/?m^Q\£>
.̂ 125

1.000
.300
.300
.500

1.000
.000

.000 PHREATIC .70

.000 PHREATIC .60

.000 PHREATIC .60

.000 PHREATIC .00

.000 PHREATIC .00

.675 PHREATIC .90

L I N E , A R R A Y :
N O . C - X - L E F T

1
2
3
4
5
6
7
8
9

10
11
12
13

50.00
135.00
149.00
164.00
178.00
194.00
154.00
50.00

135.00
157.50
157.50
180.00
50.00

Y - L E F T
91.00
91.00
98.00
98.00
91.00
83.00
98.00
81.00
91.00
91.00
91.00
83.00
61.00

X - R I G H T
135.00
149.00
164.00
178.00
194.00
250.00
160.20
135.00
157.50
178.00
180.00
194.00
250.00

V - R I G H T
91.00
98.00
98.00
91.00
83.00
83.00
98.00
91.00
91.00
91.00
83.00
83.00
61.00

SLOPE
.0000
.5000
.0000

-.5000
-.5000

.0000

.0000

.1176

.0000

.0000
-.3556

.0000

.0000

S O I L
3
1
1
1
6
2
1
2
2
6
2
2
4

T O P L I N E*
*
*
*
*
*

P H R E A T I C S U R F A C E C O O R D I N A T E S :
NO. X-COORO. Y-COORO.

1 50.00 89.00
2 250.00 89.00

U N I T W E I G H T O F F L U I O = .0624 K I P / F T 3

N O S T O N E C O L U M N S .

H i O G E O G R I D S .

APPROXIMATELY 20 . SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 61.00
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 71.00
T H E R E A R E 1 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S



A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 135.00. I N I T I A L Y = 105.00.
DELX = 20.00, OELY = 20.00.
X = 135.00, Y = 105.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

44.00
43.00
42.00
41.00
40.00
41.75
41.50
41.25
40.75
40.50
40.25
39.00
38.00
37.00
36.00
35.00
34.00

2.278
2.266
2.250
2.249
2.251
2.249
2.249
2.249
2.249
2.249
2.250
2.257
2.268
2.275
2.296
2.321
2.351

631.384
614.402
598.137
578.191
557.395
593.207
588.259
583.253
573.073
567.900
562.674
535.775
513.396
491.409
467.115
442.541
417.630

27
27
26
25
25
25
25
25
25
25
25
25
25
23
23
23
22

THE LOWEST FACTOR OF SAFETY WAS 2.249 AT R = 41.25.
X * 155.00, Y * 105.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00

F . O . S . V E R Y L A R G E
25.304
20.383
17.044
14.633
12.662
11.234
10.123
9.267
8.518
7.923

( E X T . W A T E R
49.692
58.342
65.901
72.402
78.779
83.525
87.045
89.140
90.784 '
91.219

D O M I N A T E S )
26
26
26
26
24
24
24
23
22
22

THE LOWEST FACTOR OF SAFETY WAS 7.923 AT R = 34.00.
X = 115.00, Y = 105.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

44.00
43.00

D ( F S ) / D R
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00

3.503
3.606

I S N E G A T I V E A T R M A X .
3.752
3.956
4.146
4.363
4.665
5.027
5.569
6.151
6.883

500.653
461.493
422.783
383.771
348.369
312.428
277.157
243.483
209.221
178.535
147.799

25
24
24
24
22
20
20
20
19
18
17



T H E L O W E S T F A C T O R O F S A F E T Y W A S 3.503 A T R = 44.00.

X = 135.00. Y = 125.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T

64.00
63.00
62.00
61.00
60.00
59.00
58.00
57.00
56.00
55.00
54.00

3.348
3.213
3.098
2.997
2.898
2.809
2.730
2.658
2.583
2.529
2.525

692.820
693.304
690.038
685.346
681.702
676.076
668.407
659.130
649.708
637.028
620.898

26
26
26
25
25
25
25
23
22
22
22

THE LOWEST FACTOR OF SAFETY UAS 2.525 AT R = 54.00.
X = 135.00, Y = 85.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 24.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 22.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 18.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R « 17.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 15.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R * 14.00.
THE LOWEST FACTOR OF SAFETY UAS********* AT R = 54.00.

X = 140.00, Y = 105.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T

44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
36.75
36.50
36.25
35.75
35.50
35.25
34.00

2.598
2.511
2.437
2.357
2.316
2.299
2.286
2.270
2.269
2.271
2.269
2.269
2.269
2.269
2.269
2.270
2.278

528.991
522.025
512.700
503.955
492.487
478.817
464.080
449.613
432.581
414.817
445.428
441.193
436.910
428.206
423.786
419.323
396.304

28
28
26
25
25
25
24
23
23
23
23
23
23
23
23
23
22

THE LOWEST FACTOR OF SAFETY UAS 2.269 AT R * 36.00.



X = 130.00, Y = 105.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G H O N . N O S L I C E S

1 C I P - F T / F T

r

44.00
43.00
42.00
43.75
43.50
43.25
42.75
42.50
42.25
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00

T H E L O W E S T
X * 135.

R A D I U S

49.00
48.00
47.00
46.00
45.00
44.00
43.00
44.75
44.50
44.25
43.75
43.50
43.25
42.00
41.00
40.00
39.00

2.340
2.309
2.316
2.299
2.302
2.305
2.313
2.317
2.321
2.340
2.368
2.400
2.437
2.487
2.565
2.633
2.671

F A C T O R O F S A F E T Y
00, Y = 110.00:
F A C T O R O F S A F E T Y

2.427
2.365
2.311
2.297
2.280
2.277
2.278
2.279
2.278
2.277
2.277
2.277
2.277 .
2.283
2.292
2.300
2.319

T H E L O W E S T F A C T O R O F S A F E T Y

680.509
654.600
629.762
674.115
667.665
661.160
647.987
641.321
634.605
601.256
572.378
543.150
513.539
482.480
449.756
418.241
387.249

WAS 2.299 AT

DRIVING MOH NO
K I P - F T / F T

669.471
657.464
645.255
629.816
614.709
596.053
576.367
610.145
605.514
600.817
591.226
586.334
581.381
555.717
534,205
512.900
489.152

WAS 2.277 AT

27
27
26
27
27
27
27
27
27
25
25
25
25
24
24
24
23

R =

S L I C E S

27
27
27
26
25
25
25
25
25
25
25
25
25
24
24
23
23

R =
X = 135.00. Y = 100.00:

R A D I U S

39.00
38.00

F A C T O R O F S A F E T Y

2.261
2.266

D R I V I N G M O H N O
K I P - F T / F T

569.369
547.537

S L I C E S

26
26

D ( F S ) / O R I S N E G A T I V E A T R M A X .
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00

2.275
2.287
2.290
2.314
2.340
2.367
2.397
2.474

524.977
501.757
479.677
454.429
429.082
403.751
378.080
350.179

26
25
24
24
23
23
23
23

43.75.

r
43.75.r



rrrrr

29.00 2.498 323.469 21
T H E L O W E S T F A C T O R O F S A F E T Y I M S 2.261 A T R = 39.00.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 135.00.
Y = 105.00.
R A D I U S O F C R I T I C A L C I R C L E = 41.25.
M I N I M U M F A C T O R O F S A F E T Y = 2.249.

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .



$ • ' . ' ' O W ™- r i ; . , ! ' • • = • • • • ' i . : • ' ' r t f rrr-:



8A Case 8, but with the truck load. 1.9C( i n b o a r d )



r*
<

r-if

ri
r-
i

r1
r"

r-
r*?
ri

i . ' . :r51

,
r-

*••
(

f
r-,

'
f -j

ORANGE
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
999.
10.
1.
2. (
3.
4.
5.
6.
7.
8.
9.
10.
4.
12.
2.
13.
13.
14.
15.
999.
1.
2.
3.
4.
5.
6.
99.
2.
50.000
250.00
0.
0.
20.
61.00
71.00
10.
SEARCH
135.00

S U P E R F U D S O R A I N A G E C H A N N E L $ $ 8 / 7 / 9 1
0.
50.000
135.00
149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
250.00
50.000
157.50
180.00
50.000
250.00

L~—^^^•^̂ j.
4.
5.
6.
7.
8.
9.
10.
11.
7.
2.
13.
9.
14.
10.
16.
.120
.085
.073
.110

X-712
.125
0.
89.00
89.00

0.

105.00

91.00
91.00
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
83.00
81.00
91.00
83.00
61.00
61.00

-"3l
1.
1.
5.
5.
5.
1.
1.
6.
2.
1.
2.
2.
6.
2.
2.
4.
1.000 .0
.300 .0
.300 .0
.500 .0
1.000 .0
.000 34.0
.0624

.000 0.05

20.00 20.00

.1

.1

.1

.1

.1

.1

.70

.60

.60

.00

.00

.90

r



TENSL01 PROGRAM - VERSION 2.1 ( A U G . 9, 1989):
S L O P E S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION. APRIL 1986.

DATE 08-07-1991
T I M E 06:51

O R A N G E S U P E R F U D S D R A I N A G E C H A N N E L S S 8 / 7 / 9 1

U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N ^ /
NO. GAMMA CBAR TAN(PHIBAR) RU MU

1 -̂ .,120 1.000 .000 PHREATIC .70
2 X.085 .300 .000 PHREATIC .60
3 0̂73 .300 .000 PHREATIC .60
4 X'llO .500 .000 PHREATIC .00
5 ^<rfl2 1.000 .000 PHREATIC .00
6 .125 .000 .675 PHREATIC .90

L I N E A R R A Y : /
N O . X - L E F * / Y - L E F T

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

50.00
135.00
149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
154.00
50.00

135.00
157.50
157.50
180.00
50.00

91.00
91.00
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
98.00
81.00
91.00
91.00
91.00
83.00
61.00

X - R I G H T
135.00
149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
250.00
160.20
135.00
157.50
178.00
180.00
194.00
250.00

Y - R I G H T
91.00
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
83.00
98.00
91.00
91.00
91.00
83.00
83.00
61.00

SLOPE S O I L T O P L I N E
.0000
.5000
.0000

5.0001
.0000

-5.0001
.0000

-.5000
-.5000
.0000
.0000
.1176
.0000
.0000

-.3556
.0000
.0000

3
1
1
5
5
5
1
1
6
2
1
2
2
6
2
2
4

*
*
*
*
*
*
*
*
*
*

P H R E A T I C S U R F A C E C O O R D I N A T E S :
NO. X-COORD. Y-COORD.

1 50.00 89.00
2 250.00 89.00

U N I T W E I G H T O F F L U I D * .0624 K I P / F T 3

NO STONE COLUMNS.

NO GEOGRIDS.
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.



T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 61.00
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 71.00

T H E R E A R E 1 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X « = 135.00, I N I T I A L Y = 105.00.

OELX = 20.00, OELY = 20.00.

X = 135.00, Y = 105.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
37.75
37.50
37.25
36.75
36.50
36.25
35.00
34.00

.977

.960

.938

.928

.920

.914

.910

.903

.904

.909

.902

.902

.903

.903

.904
1.907
1.912

T H E L O U E S T F A C T O R O F S A F E T Y

725.795
708.813
692.549
672.602
651.806
630.186
607.807
585.820
561.526
602.075
597.863
591.850
579.772
573.708
567.626
536.952
512.041

WAS 1.902

27
27
26
25
25
25
25
23
23
24
23
23
23
23
23
23
22

AT R * 37.50.
X * 155.00, Y * 105.00:

R A D I U S

44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00

FACTOR OF SAFETY

28.120
21.434
17.667
15.001
13.019
11.367
10.143

9.176
8.418
7.750
7.210

T H E L O U E S T F A C T O R O F S A F E T Y
X ' 115

R A D I U S

44.00
43.00

D ( F S ) / D R
42.00
41.00
40.00
39.00
38.00

.00, Y = 105.00:
FACTOR OF SAFETY

2.852
3.048

D R I V I N G M O M
K I P - F T / F T

47.250
58.663
67.314
74.872
81.373
87.750
92.496
96.017
98.112
99.755

100.190

IMS 7.210

D R I V I N G M O M
K I P - F T / F T

630.540
560.390

N O S L I C E S

28
26
26
26
26
24
24
24
23
22
22

AT R * 34.00

N O S L I C E S

26
26

I S N E G A T I V E A T R M A X .
3.314
3.688
4.140
4.363
4.665

491.449
422.894
358.644
312.407
277.141

25
25
23
20
20



r

r

37.00
36.00
35.00
34.00

5.020
5.569
6.152
6.884

243.828
209.200
178.514
147.786

19
19
18
17

THE LOWEST FACTOR OF SAFETY WAS 2.852 AT R 44.00.
X = 135.00, Y = 125.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

64.00
63.00
62.00
61.00
60.00
59.00
58.00
57.00
56.00
55.00
54.00

2.945
2.826
2.723
2.632
2.543
2.463
2.390
2.322
2.252
2.198
2.187

787.231
787.716
784.449
779.757
776.113
770.487
762.818
753.541
744.119
731.440
715.309

26
26
26
25
25
25
25
23
22
22
22

THE LOWEST FACTOR OF SAFETY WAS 2.187 AT R « 54.00.
X « 135.00, Y = 85.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R

**
*
•
*
m
c
-
*
*
«

24.00
23.00
22.00
21.00
20.00
19.00
18.00
17.00
16.00
15.00
14.00

THE LOWEST FACTOR OF SAFETY WAS********* AT R 54.00.
X - 140.00, Y = 105.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

44.00 ;
43.00 ;
42.00 ;41.00 ;40.00 ;
39.00
38.00
37.00
36.00
35.00
34.00

' . 2 8 0
>.200
!.130
2.055
2.012
.989
.970
.947
.935
.925
.917

602.042
595.076
585.752
577.006
565.538
551.868
537.132
522.664
505.632
487.868
469.356

28
28
26
25
25
25
24
23
23
23
22

THE LOWEST FACTOR OF SAFETY WAS 1.917 AT R - 34.00.
X * 130.00, Y - 105.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES



K I P - F T / F T

r

44.00
43.00
42.00
41.00
42.75
42.50
42.25
41.75
41.50
41.25
40.00
39.00
38.00
37.00
36.00
35.00
34.00

T H E L O U E S T

.995

.957

.952

.957

.957

.957

.958

.953

.954

.956

.964

.973

.984
2.001
2.036
2.058
2.053

F A C T O R O F S A F E T Y

796.280
770.371
745.533
717.027
763.758
757.092
750.376
738.428
731.339
724.194
688.149
658.921
629.310
598.251
565.528
534.012
503.021

WAS 1.952 AT

27
27
26
25
27
27
27
26
25
25
25
25
25
24
24
24
23

R * 42.00
X - 135.00, Y - 110.00:

R A D I U S

49.00
48.00
47.00
46.00
45.00
44.00
43.00
42.00
41.00
40.00

. 39.00
40.75
40.50
40.25
39.75
39.50
39.25

FACTOR OF SAFETY

2.124
2.065
2.012

.993

.972

.961

.952

.946

.942

.936
1.938
1.941
1.935
1.936
1.937
1.937
1.938

T H E L O W E S T F A C T O R O F S A F E T Y

DRIVING MOM NO
K I P - F T / F T

763.882
751.875
739.666
724.227
709.120
690.464
670.778
650.128
628.616
607.311
583.563
623.102
619.020
613.180
601.416
595.493
589.541

IMS 1.935 AT

S L I C E S

27
27
27
26
25
25
25
24
24
23
23
24
23
23
23
23
23

R = 40.50
X = 135.00, Y = 100.00:

R A D I U S

39.00
38.00
37.00
36.00
35.00
34.00
35.75
35.50
35.25
34.75
34.50
34.25
33.00

F A C T O R O F S A F E T Y

1.935
1.928
1.922

.919

.908

.910

.918

.917

.917

.908

.909
.909
.912

DRIVING MOM NO
K I P - F T / F T
663.780
641.948
619.388
596.168
574.088
548.840
590.275
584.345
578.380
567.783
561.474
555.159
523.494

S L I C E S

26
26
26
25
24
24
25
25
25
24
24
24
23



32.00
31.00
30.00
29.00

1.912
1.913
1.944
1.929

498.162
472.491
444.590
417.880

23
23
23
21

THE LOWEST FACTOR OF SAFETY WAS 1.908 AT R = 35.00.

r ~ S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
i X = 135.00.

Y * 105.00.
R A D I U S O F C R I T I C A L C I R C L E * 37.50.

' MINIMUM FACTOR OF SAFETY = 1.902.

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .

r





Short term, section at thechannel, water at EL.-l MS,truck load
1.63( o u t b o a r d )
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O R A M G E S U P E R F U D S D R A I N A G E C H A N N E L S *
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
999.
6.V\f"3.
8.
9.
10.
4.
12.
2.
13.
13.
14.
15.
999.
1.
2.
3.
4.
5. <
6.
99.
2.
50.000
250.00
0.
0.
20.
61.00
81.00
20.
SEARCH
185.00

0.
50.000
135.00
149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
250.00
50.000
157.50
180.00
50.000
250.00

2.
3.
8.
9.
10.
11.
7.
2.
13.
9.
14.
10.
16.
.120
.085
.073
-110

71 2j^
.125
0.
89.00
89.00
0.

110.00

91.00
91.00
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
83.00
81.00
91.00
83.00
61.00
61.00

-
3.
1.
1.
1.
6.
2.
1.
2.
2.
6.
2.
2.
4.
1.000 .0
300 .0

/300 .0
/ .500 .0

1 .000 .0
.000 34.0
.0624

.000 0.05

20.00 20.0

K)

1.11.1.11.11.11.1

.70

.60

.60

.00

.00

.90



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9. 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N . A P R I L 1986.

DATE 08-07-1991
T I N E 08:08

O R A N G E S U P E R F U D $ O R A I N A G E C H A N N E L S S 8 / 7 / 9 1f"

* * * U N I T S - F E E T A N D K I P S
i

H O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU NU1

2
3
4
5
6

.120

.085

.073

.110

.712

.125

1.000
.300
.300
.500

1.000
.000

.000 PMREATIC .70

.000 PMREATIC .60

.000 PHREATIC .60

.000 PHREATIC .00

.000 PHREATIC .00

.675 PHREATIC .90
L I N E A R R A Y :

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13

X - L E F T
50.00

135.00
149.00
164.00
178.00
194.00
154.00
50.00

135.00
157.50
157.50
180.00
50.00

Y - L E F T
91.00
91.00
98.00
98.00
91.00
83.00
98.00
81.00
91.00
91.00
91.00
83.00
61.00

X - R I G H T
135.00
149.00
164.00
178.00
194.00
250.00
160.20
135.00
157.50
178.00
180.00
194.00
250.00

Y - R I G H T
91.00
98.00
98.00
91.00
83.00
83.00
98.00
91.00
91.00
91.00
83.00
83.00
61.00

SLOPE
.0000
.5000
.0000

-.5000
-.5000

.0000

.0000

.1176

.0000

.0000
-.3556
.0000
.0000

S O I L
3
1
1
1
6
2
1
2
2
6
2
2
4

T O P L I N E*
*
*
*
*
«

P H R E A T I C S U R F A C E C O O R D I N A T E S :
NO. X-COORD. Y-COORD.

1 50.00 89.00
2 250.00 89.00

U N I T W E I G H T O F F L U I D - .0624 K I P / F T 3
N O S T O N E C O L U M N S .

NO GEOGRIDS.

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 61.00
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 81.00
THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS



A U T O H A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 185.00, I N I T I A L V = 110.00.

OELX = 20.00. DELY = 20.00.
X = 185.00. Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T °l

49.00
48.00
47.00
46.00
45.00
46.75
46.50
46.25
45.75
45.50
45.25
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00

T H E L O U E S
X « 205

R A D I U S

49.00
48.00

D ( F S ) / D R
47.00
46.00
45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00

1.653
1.641
1.637
1.634
1.635
1.636
1.635
1.634
1.634
1.634
1.634
1.637
1.647
1.660
1.678
1.705
1.743
1.774
1.795
1.822
1.861
1.891
1.915
1.981
2.059
2.158
2.300

T FACTOR OF SAFETY
.00, Y * 110.00:

F A C T O R O F S A F E T Y

2.422
2.518

I S N E G A T I V E A T R N A l
2.617
2.723
2.869
3.062
3.270
3.486
3.731
4.011
4.373
4.779
5.287
5.872
6.684
7.790
9.288

12.891
19.161

1003.014
975.867
944.081
912.002
878.294
936.219
928.251
920.178
903.723
895.345
886.867
843.724
806.773
768.909
730.031
689.701
647.107
605.832
562.953
520.901
478.821
439.522
402.509
363.284
325.428
288.482
251.467

IMS 1.634

D R I V I N G M O M
K I P - F T / F T
788.234
728.344

«.
671.160
614.875
558.159
500.242
444.937
390.035
338.103
289.900
242.950
201.571
162.720
128.819
97.199
69.629
47.348
29.007
16.299

28
27
26
26
26
26
26
26
26
26
26
24
24
24
24
22
22
22
20
20
20
19
18
17
17
15
14

AT R = 45.75

N O S L I C E S

27
26
26
23
22
22
22
19
19
19
18
18
18
15
15
15
12
11
9



30.00 40.568 6.178 9
29.00 F . O . S . V E R Y L A R G E ( S U H U S A L E S S T H A N . 0 1 )

THE LOWEST FACTOR OF SAFETY WAS 2.422 AT R = 49.00.

X = 165.00, Y * 110.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T °l
49.00 4.119 376.860
48.00 4.058 363.350
47.00 3.990 350.304
46.00 3.943 335.520
45.00 3.877 322.557
44.00 3.808 309.725
43.00 3.731 297.587
42.00 3.673 283.
41.00 3.603 271.

915
271

40.00 3.530 258.788
39.00 3.429 248.
38.00 3.341 237.
37.00 3.219 228.
36.00 3.080 220.
35.00 2.990 213.

175
012
333
969
567

34.00 2.949 206.097
33.00 2.928 197.
32.00 2.917 188.
31.00 2.917 180.

696
873
479

30.00 2.967 170.077
31.75 2.918 186.612
31.50 2.918 184.417
31.25 2.917 182.293
30.75 2.931 177.820
30.50 2.941 175.289
30.25 2.953 172.708
29.00 3.029 159.415

T H E L O W E S T F A C T O R O F S A F E T Y I M S
X « 185.00, Y = 130.00:

2.917

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M

28
28
27
26
26
26
25
24
24
24
23
22
22
22
20
19
18
19
18
18
19
19
19
18
18
18
17

AT R *

N O S L I C E S
K I P - F T / F T

69.00 2.142 1193.604
68.00 2.084 1175.829
67.00 2.031 1154.926
66.00 1
65.00
64.00
63.00
62.00
61.00
60.00
59.00
58.00
59.75
59.50
59.25
58.75
58.50
58.25
57.00
56.00

.978 1133.397

.921 1114.424

.862 1095.664

.818 1076.134

.801 1052.552

.787 1027.530

.777 1000.193

.776 967.421

.779 933.806

.776 992.453

.775 984.555

.775 976.501

.776 959.254

.777 950.928

.778 942.445

.787 897.729

.800 859 .515

27
26
26
25
25
25
24
23
23
22
21
21
22
22
22
21
21
21
21
19

31.00.



55.00 1.822 818.830
54.00 1.850 776.327
53.00 1.888 731. 214
52.00 1.943 682.454
51.00 2.007 632.801
50.00 2.080 582.568
49.00 2.171 529.779

THE LOWEST FACTOR OF SAFETY IMS 1.775 AT

X = 185.00, Y = 90.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO

K I P - F T / F T

F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
T H E L O U E S T F A C T O R O F S A F E T Y MAS********* A T

X * 190.00, Y - 110.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G H O N N O

K I P - F T / F T

49.00 1.676 1054.598
48.00 1.686 1013.120

D ( F S ) / D R I S N E G A T I V E A T R H A X .
47.00 1.701 969.799
46.00 .717 927.020
45.00 .739 882.410
44.00 .771 836.296
43.00 .805 788.224
42.00 .825 740.747
41.00 .845 693.745
40.00 .880 645.459
39.00 .913 599.867
38.00 .932 557.605
37.00 .975 513.568
36.00 2.031 470.806
35.00 2.097 428.482
34.00 2.191 385.967
33.00 2.301 34S.1S4
32.00 2.419 305.774
31.00 2.621 263.743
30.00 2.873 222.060

19
19
18
18
18
17
16

R « 59.25.

S L I C E S

29.00.
28.00.
27.00.
26.00.
25.00.
24.00.
23.00.
22.00.
21.00.
20.00.
19.00.
18.00.
17.00.
16.00.
15.00.
14.00.
13.00.
12.00.
11.00.
10.00.
9.00.

R - 59.25

S L I C E S

27
27
26
26
26
25
24
23
23
22
22
22
20
19
20
18
17
15
13
14



29.00 3.179 183.221 13
THE LOWEST FACTOR OF SAFETY IMS 1.676 AT R = 49.00.

X = 180.00, Y = 110.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T
49.00
48.00
47.00
46.00
45.00
44.00
43.00
42.00
41.00
42.75
42.50
42.25
41.75
41.50
41.25
40.00
39.00
40.75
40.50
40.25
39.75
39.50
39.25
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00

T H E L O U E S
X = 175

R A D I U S

49.00
48.00
47.00
46.00
45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
38.75
38.50

1.762
1.728
1.700
1.678
1.660
1.647
1.636
1.631
1.632
1.634
1.633
1.632
1.631
1.631
1.632
1.629
1.640
1.633
1.633
1.634
1.632
1.634
1.637
1.655
1.672
1.701
1.741
1.785
1.817
1.848
1.899
1.940
1.976

T FACTOR OF SAFETY
.00, Y = 110.00:

FACTOR OF SAFETY

2.157
2.086
2.020

.952

.883

.820

.785

.761

.742

.726

.713

.711

.713

.712

.713

881.083
864.165
847.044
826.578
804.129
779.236
754.032
725.874
695.654
747.129
740.134
733.048
718.612
711.263
703.007
667.170
634.538
688.214
680.688
673.078
659.072
650.933
642.756
600.636
567.121
531.874
495.116
458.616
422.811
385.283
347.393
312.334
280.062

VMS 1.629

D R I V I N G N O N
K I P - F T / F T

720.337
706.730
692.095
678.151
663.868
651.205
636.903
619.125
599.252
578.658
557.097
532.112
506.801
551.055
544.302

28
27
26
26
26
25
24
24
23
24
24
24
24
24
23
22
22
23
23
23
22
22
22
21
21
21
19
19
18
17
17
17
17

AT R =

N O S L I C E S

29
27
27
27
26
25
24
24
23
23
22
21
21
22
21

40.00.



r

38.25
37.75
37.50
37.25
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00

1.712
1.711
1.711
1.712
1.719
1.729
1.750
1.778
1.817
1.872
1.941
2.007

T H E L O W E S T F A C T O R O F S A F E T Y

X « 180.
R A D I U S

54.00
53.00
52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00
44.00
43.00
44.75
44.50
44.25
43.75
43.50
43.25
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00

00. Y - 115.00:
F A C T O R O F S A F E T Y

1.941
1.882
1.823
1.759
1.729
1.706
1.689
1.673
1.661
1.658
1.657
1.661
1.658
1.657
1.657
1.658
1.659
1.660
1.669
1.684
1.705
1.735
1.778
1.831
1.885
1.960
1.994

T H E L O U E S T F A C T O R O F S A F E T Y

538.247
525.899
519.608
513.242
480.337
453.365
424.571
395.150
365.213
335.511
305.659
277.890

WAS 1.711 AT

D R I V I N G M O M N O
K I P - F T / F T
921.042
904.855
888.360
873.889
857.692
837.853
815.498
792.140
767.216
738.454
709.227
678.442
731.299
724.042
716.684
701.672
694.023
686.279
646.519
612.878
578.251
541.809
504.136
465.067
427.363
385.572
347.254

WAS 1.657 AT

21
21
21
21
21
19
19
19
18
17
16
16

R «

S L I C E S

29
29
28
26
26
26
25
25
24
23
23
23
23
23
23
23
23
23
21
21
21
20
19
18
18
18
16

R «
X = 180.00, Y = 105.00:

R A D I U S

44.00
43.00
42.00
41.00
40.00
39.00
38.00
39.75
39.50
39.25

F A C T O R O F S A F E T Y

1.682
1.665

.650

.637

.634

.632

.633

.633

.632

.632

D R I V I N G N O N N O
K I P - F T / F T

827.810
804.711
781.039
756.318
727.477
698.675
668.638
720.398
713.237
705.995

S L I C E S

27
26
26
25
24
24
24
24
24
24

37.75.

44.25.



58.75
38.50
38.25
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00 1

1.632
1.632
1.632
1.635

.646

.660

.680

.717

.748

.761

.777

.812

.858

.865

.896

.969
2.034

691.277
683.804
676.257
638.021
605.562
572.572
538.278
503.750
468.196
432.221
397.873
363.346
329.430
299.342
268.759
238.548
210.793

24
24
24
22
22
22
21
20
20
18
18
18
17
17
16
15
15

THE LOWEST FACTOR OF SAFETY WAS 1.632 AT R «= 39.00.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X - 180.00.
Y * 110.00.
RADIUS OF CRITICAL CIRCLE * 40.00.
M I N I M U M F A C T O R O F S A F E T Y « 1.629.

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .



....4_ -. . I ] • • -• -• -- j ^ M i ; ' : - ' ! ' ' , • ? . ' • ' ' • • :-"i : .;;::

. •. . _,., i , ... _. ' . : . . . . - : . ; . . : . L + . r , j _ . rH... . . .
• , , - . , y i - M t - i - i - i • • : -. 1 • • - . • : i - . . ' - : . ' . : c f < v . - - i f r f t r. ! - . ! ' \ ; ' t J -

: - ; i ' - ! M t ; : i :. 3 J . . ; . ; , J r J i : £.; r:;

-H-, r; - . *~-±h :•;--:[:: ••

- ! - : ! - ' ' J - : 4 i ! - i ! • • ' . ] »• _ i i . • . ; i \ . \ : \ .

! ' " . : 1 4 . 1



9A Case 9, but with t h e / t r j u c k ( o u t b o a r d )



O R A N G E S U P E R F U D i O R A I N A G E C H A N N E L S $ 8 / 7 / 9 1
r- 0.

0.0 0.
1. 50.000 91.00

JJ. 135.00 91.00
Ir
r
r
r'r
r1 \

ri
r_j>ri
r

_
M

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
999.
10.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
4.
12.
2.
13.
13.
14.
15. y999. X
c«
3.
4.
5.
6.
99.
2.
50.000
250.00
0.
0.
20.
61.00
81.00
20.
SEARCH
185.00

149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
250.00
50.000
157.50
180.00
SO. 000
250.00

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
7.
2.
13.
9.
14.
10.

/16.
.120
.085
.073
.110
.712
.125
0.
89.00
89.00
0.

110.00

98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
83.00
81.00
91.00
83.00
61.00
61.00

3.
1.
1.
5.
5.
5.
1.
1.
6.
2.
1.
2.
2.
6.
2.
2.
4.
1.000 .0 1.1
.300 .0 f.1
.300 .0 1.1
.500 .0 J.J
1.000 .0 1.1
.000 34.0 1.1
.0624

.000 0.05

20.00 20.00

.70

.60

.60

.00

.00

.90



r
r
r

TENSL01 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-07-1991
TIME 08:08

p O R A N G E S U P E R F U D S D R A I N A G E C H A N N E L $ $ 8 / 7 / 9 1
1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L . I N F O R M A T I O N :
NO/ GAMMA CBAR TAN(PHIBAR) RU MU

1^/1 .120 1.000 .000 PHREATIC .70
2
3
4
5
6

.085

.073

.110

.712

.125

.300

.300

.500
1.000
.000

.000 PHREATIC .60

.000 PHREATIC .60

.000 PHREATIC .00

.000 PHREATIC .00

.675 PHREATIC .90
L I N E A R R A Y :

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
U
15
16
17

X - L E F T
50.00

135.00
149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
154.00
50.00

135.00
157.50
157.50
180.00
50.00

Y - L E F T
91.00
91.00
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
98.00
81.00
91.00
91.00
91.00
83.00
61.00

X - R I G H T
135.00
149.00
154.00
154.20
160.00
160.20
164.00
178.00
194.00
250.00
160.20
135.00
157.50
178.00
180.00
194.00
250.00

Y - R I G H T
91.00
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
83.00
98.00
91.00
91.00
91.00
83.00
83.00
61.00

SLOPE
.0000
.5000
.0000

5.0001
.0000

-5.0001
.0000

-.5000
-.5000

.0000

.0000

.1176

.0000

.0000
-.3556
.0000
.0000

S O I L
3
1
1
5
5
5
1
1
6
2
1
2
2
6
2
2
4

T O P L I N E*
*
*
*
*
*
*
*
*
*

P H R E A T I C S U R F A C E C O O R D I N A T E S :
NO. X-COORD. Y-COORO.

1 50.00 89.00
2 250.00 89.00

U N I T W E I G H T O F F L U I D - .0624 K I P / F T 3

NO STOUT COLUMNS.s
NO CEOGRIDS.
APPROXIMATELY 20. SLICES WILL BE USED AT UMAX.



T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 61.00
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 81.00
T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S
A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 185.00. I N I T I A L Y = 110.00.

DELX = 20.00. DELY - 20.00.
X = 185.00, Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

49.00
48.00
47.00
46.00
45.00
44.00
43.00
44.75
44.50
44.25
43.75
43.50
43.25
42.00
41.00
40.00
39.00
38.00
37.00
36.00
37.75
37.50
37.25
36.75
36.50
36.25
35.00
34.00
33.00
34.75
34.50
34.25
33.75
33.50
33.25
32.00
31.00
30.00
29.00

T H E L O W E S T
X = 205.

R A D I U S

49.00
48.00

1.478
1.462
1.453
1.445
1.440
1.434
1.435
1.439
1.433
1.433
1.434
1.434
1.435
1.437
1.442
1.454
1.472
1.483
1.481
1.483
1.482
1.483
1.482
1.480
1.480
1.480
1.490
1.488
1.516
1.492
1.491
1.490
1.485
1.480
1.480
1.661
1.756
1.916
2.151

FACTOR OF SAFETY
00, Y = 110.00:
FACTOR OF SAFETY

2.241
2.402

1122.203
1095.056
1063.270
1031.191
997.483
962.913
925.962
988.813
982.284
973.042
953.757
944.547
935.282
888.098
849.220
808.889
766.296
725.021
682.142
640.089
714.370
703.098
692.582
671.773
661.472
650.976
598.010
558.711
520.434
587.458
577.690
568.107
549.509
540.508
531.221
460.033
399.750
341.093
283.071

WAS 1.433

D R I V I N G M O M
K I P - F T / F T
878.297
783.823

28
27
26
26
26
24
24
26
25
25
24
24
24
24
24
22
22
22
20
20
21
20
20
20
20
20
20
19
20
19
19
19
19
19
19
18
18
16
15

AT R -

MO SLICES

27
27

44.50.

D ( F S ) / D R I S N E G A T I V E A T R M A X .
47.00 2.605 692.798 27



r

46.00
45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00

2.723
2.869
3.062
3.270
3.486
3.730
4.011
4.341
4.779
5.287
5.871
6.683
7.790
9.286

12.889
19.150
40.540

614.943
558.194
500.258
444.937
390.064
338.117
289.900
245.058
201.586
162.724
128.838
97.208
69.631
47.358
29.011
16.308
6.182

23
22
22
22
19
19
19
17
18
18
15
15
15
12
11
9
9

29.00 F . O . S . VERY LARGE (SUNUSA LESS THAN .01)

THE LOWEST FACTOR OF SAFETY WAS 2.241 AT R * 49.00.

X " 165.00. Y * 110.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T

49.00
48.00
47.00
46.00
45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
31.75
31.50
31.25
30.75
30.50
30.25
29.00

T H E L O W E S T

3.781
3.713
3.640
3.583
3.509
3.434
3.351
3.283
3.205
3.123
3.019
2.924
2.805
2.673
2.584
2.537
2.505
2.480
2.464
2.483
2.476
2.472
2.468
2.470
2.473
2.477
2.509

FACTOR OF SAFETY

410.609
397.099
384.053
369.269
356.306
343.474
331.336
317.664
305.020
292.537
281.924
270.761
262.082
254.718
247.316
239.845
231.444
222.622
214.228
203.825
220.361
218.165
216.042
211.569
209.038
206.457
193.164

WAS 2.464

28
28
27
26
26
26
25
24
24
24
23
22
22
22
20
19
18
19
18
18
19
19
19
18
18
18
17

AT R =
X = 185.00, Y = 130.00:

R A D I U S

69.00
68.00
67.00
66.00

FACTOR OF SAFETY

1.948
1.892
1.841
1.790

D R I V I N G M O M
W P - F T / F T
1312.793
1295.018
1274.115
1252.586

N O S L I C E S

27
26
26
25

31.00.
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65.00 .735 1233.613
64.00 .680 1214.853
63.00 .637 1195.323
62.00 .618 1171.740
61.00 .601 1146.719
60.00 .587 1119.382
59.00 .582 1086.610
58.00 .577 1052.995
57.00 .577 1016.918
56.00 .581 978.703
57.75 .577 1044.202
57.50 .577 1035.257
57.25 .577 1026.161
56.75 .575 1009.424
56.50 .576 999.538
56.25 .578 989.553
55.00 .590 938.019
54.00 .604 895.516
53.00 .624 850.403
52.00 .654 801.643
51.00 .689 751.990
50.00 .727 701.757
49.00 .772 648.967

THE LOWEST FACTOR OF SAFETY WAS 1.575 AT
X * 185.00, Y * 90.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O
K I P - F T / F T

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R -
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R -

T H E L O W E S T F A C T O R O F S A F E T Y WAS********* A T
X - 190.00, Y = 110.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O
K I P - F T / F T

49.00 1.479 1195.147
48.00 1.481 1153.668

0 ( F S ) / D R I S N E G A T I V E A T U M A X .
47.00 1.486 1110.348
46.00 1.491 1067.568

25
25
24
23
23
22
21 <~)rA-'2 1 / f »
21
19
21
21
21
20
20
20
19
19
18
18
18
17
16

R - 56.75.

S L I C E S

29.00.
28.00.
27.00.
26.00.
25.00.
24.00.
23.00.
22.00.
21.00.
20.00.
19.00.
18.00.
17.00.
16.00.
15.00.
14.00.
13.00.
12.00.
11.00.
10.00.

9.00.
R * 56.75.

S L I C E S

27
27
26
26



r
ri
rii
r"
|i

ri
r\r

45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
38.75
38.50
38.25
37.75
37.50
37.25
36.00
35.00
34.00
33.00

- - 2 F A I L U R E
32.00

32.00
31.00
30.00
29.00

1.500
1.516
1.532
1.534
1.534

.544

.550

.543

.663

.550

.549

.547
1.564
1.608
1.639
1.773
1.872
2.038
2.256

SURFACES FOR R=
F . O . S . VERY LARGE

2.419
2.621
2.873
3.179

1022.959
976.845
928.773
881.296
834.294
786.008
740.416
698.154
635.589
729.521
718.839
708.381
687.130
671.689
653.227
566.844
499.241
432.162
367.498

32.00
( S U M U S A L E S S
305.774
263.743
222.060
183.221

26
25
24
23
23
22
22
22
21
22
22
22
21
23
21
20
21
19
18

( I D E N T I F I E D L E F T T O R I G H T )
T H A N .01)

15
13
14
13

THE LOWEST FACTOR OF SAFETY IMS 1.479 AT R * 49.00.

r X * 180.00. Y - 110.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T
49.00
48.00
47.00
46.00
45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
39.75
39.50
39.25
38.75
38.50
38.25
37.00
36.00
35.00
34.00
33.00
32.00
31.00
32.75
32.50
32.25
31.75
31.50
31.25

1.586
1.552
1.524
1.500
1.480
1.463
1.448
1.438
1.431
1.421
1.421
1.423
1.421
1.421
1.421
1.421
1.421
1.422
1.426
1.436
1.454
1.471
1.475
1.474
1.481
1.474
1.474
1.472
1.476
1.479
1.480

978.912
961.994
944.873
924.406
901.958
877.065
851.862
823.703
793.483
764.999
732.366
698.464
756.900
748.762
740.585
724.107
715.806
707.461
664.950
629.702
592.945
556.445
520.639
483.111
445.221
511.319
501.729
492.658
473.414
463.863
454.464

28
27
26
26
26
25
24
24
23
22
22
21
22
22
22
22
22
22
21
21
19
19
18
17
17
18
17
17
17
17
17



30.00
29.00

T H E L O W E S T

1.477
1.473

F A C T O R O F S A F E T Y

410.163
377.891

WAS 1.421

17
17

AT R = 39.25.

<*- X - 175.00. Y « 110.00: ^ AR A D I U S F A C T O R O F S A F E T Y

r ~ * 9 ' ° °48.00
47.00

r- 46.00
45.00
44.00
43.00r" 42.00
41.00
40.00

_ 39.00
) 38.00

37.00
36.00

*~ 35.00
' 34.00

35.75
r- 35-50

35.25
34.75
34.50

*— '34.25
I 33.00

32.00
J; 31.00
*~ 30.00

29.00
r- THE LOWEST

1.950
1.882
1.819
1.754
1.689
1.629
1.594
1.567
1.545
1.525
1.506
1.496
1.488
1.483
1.480
1.483
1.477
1.479
1.479
1.480
1.481
1.482
1.490
1.503
1.525
1.554
1.576

F A C T O R O F S A F E T Y

D R I V I N G M O H
K I P - F T / F T

796.806
783.199
768.564
754.620
740.337
727.673
713.372
695.594
675.721
655.127
633.566
608.581
583.270
556.806
529.834
501.039
551.556
543.961
536.921
522.701
515.523
508.302
471.619
441,682
411.980
382.128
354.359

UAS 1.477

NO SLICES 1 1\

29
27
27
27
26
25
24
24
23
23
22
21
21
21
19
19
20
19
19
19
19
19
19
18
17
16
16

AT R - 35.75.
X - 180.00, Y * 115.00:

R A D I U S

54.00
— 53.00

52.00
51.00
50.00

' " * 49.00
48.00
47.00

— 46.00
45.00
44.00
43.00

*~ 42.00
41.00
42.75

r- 42-50
42.25
41.75
41.50

"~ 41.25

F A C T O R O F S A F E T Y

1.755
1.699
1.642
1.582
1.552
1.528
1.508
1.489
1.473
1.464
1.457
1.452
1.450
1.452
1.448
1.448
1.449
1.450
1.451
1.451

D R I V I N G M O M
K I P - F T / F T

1018.871
1002.684
986.189
971.718
955.521
935.682
913.327
889.968
865.045
836.283
807.056
776.271
744.348
710.707
769.902
761.590
752.613
736.026
727.646
719.206

N O S L I C E S

29
29
28
26
26
26
25
25
24
23
23
23
21
21
22
22
21
21
21
21



r

40.00
39.00
38.00
37.00
36.00
35.00
34.00

T H E L O W E S T

X - 180. (
RADIUS I

44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
36.75
36.50
36.25
35.75
35.50
35.25
34.00
33.00
32.00
31.00
30.00
29.00
30.75
30.50
30.25
29.75
29.50
29.25
28.00
27.00
26.00
27.75
27.50
27.25
26.75
26.50
26.25
25.00
24.00

T H E L O W E S T

X * 180.
R A D I U S

39.00
38.00
37.00

1.458
1.470
1.489
1.513
1.534
1.563
1.556

F A C T O R O F S A F E T Y

JO. Y - 105.00:
F A C T O R O F S A F E T Y

1.505
1.485
1.466
1.450
1.440
1.431
1.425
1.418
1.417
1.418
1.417
1.417
1.417
1.417
1.417
1.418
1.422
1.438
1.446
1.436
1.426
1.427
1.434
1.431
1.429
1.423
1.421
1.424
1.433
1.406
1.524
1.430
1.425
1.417
1.419
1.468
1.496
1.648
1.743

FACTOR OF SAFETY

00, Y - 100.00:
FACTOR OF SAFETY

1.472
1.463
1.456

676.080
639.638
£01.965
562.896
525.192
483.400
445.083

IMS 1.448

D R I V I N G M O M
K I P - F T / F T

925.639
902.540
878.868
854.147
825.306
796.504
766.467
735.850
703.391
670.401
727.782
719.683
711.554
695.196
686.967
678.703
636.107
601.579
566.025
530.049
495.702
461.175
521.340
512.715
504.170
487.309
478.921
470.050
427.258
397.171
353.396
419.409
411.764
404.344
389.612
378.922
366.049
305.030
2S9.831

WAS 1.406

D R I V I N G M O M
K I P - F T / F T

840.622
811.957
782.084

21
20
19
18
18
18
16

AT R =

N O S L I C E S

27
26
26
25
24
24
24
22
22
22
22
22
22
22
22
22
21
20
20
18
18
18
18
18
18
18
18
18
17
17
17
17
17
17
17
15
17
16
16

AT R =

N O S L I C E S

26
26
26

42.75.

27.00.



r

36.00
35.00
34.00
33.00
32.00
33.75
33.50
33.25
32.75
32.50
32.25
31.00
30.00
29.00
28.00
27.00
28.75
28.50
28.25
27.75
27.50
27.25
26.00
25.00
24.00
23.00
22.00
21.00
20.00 i19.00 ;

.451

.439

.438

.436

.445

.437

.437

.437

.435

.433

.433
1 .424
1 .420
1.411
1 .397
1 .409
1 .408
1.404
1.401

.392

.388

.398

.421

.478

.557

.704

.739

.967
2.158
2.109

750.475
720.618
687.401
653.325
619.294
679.060
670.707
661.549
645.084
636.826
628.442
586.467
549.795
515.943
483.729
451.180
507.739
499.636
491.633
475.921
468.180
459.446
420.670
375.179
329.208
284.559
243.978
201.772
163.896
141.127

25
24
24
23
23
24
24
23
23
23
23
21
20
20
20
19
20
20
20
20
20
19
19
18
18
18
16
16
14
12

T H E L O W E S T F A C T O R O F S A F E T Y H A S 1.388 AT R - 27.50.

r
r

X •= 180.00, Y = 95.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O H N O S L I C E S

K I P - F T / F T
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E
F A I L U R E

S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E

• S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E
S U R F A C E

ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE
ABOVE

C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E
C I R C L E

C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R
C E N T E R

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

B
m
m
B
e
B
B
B
B
X
B
8

s=
B

B
B

B

•
*
m

34.00.
33.00.
32.00.
31.00.
30.00.
29.00.
28.00.
27.00.
26.00.
25.00.
24.00.
23.00.
22.00.
21.00.
20.00.
19.00.
18.00.
17.00.
16.00.
15.00.
14.00.

THE LOWEST FACTOR OF SAFETY UAS********* AT R 27.50.
X * 185.00, Y - 100.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O H N O S L I C E S



K I P - F T / F T
f~

r«-

r«

»•••

r—

r-

r-
r
rj
ri
r
r
r
ri
r
r~

r

39.00
38.00

0 ( F S ) / D R I
37.00
36.00
35.00
34.00
33.00
32.00
33.75
33.50
33.25
32.75
32.50
32.25
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
24.75
24.50
24.25
23.75
23.50
23.25
22.00
21.00
20.00
19.00

T H E L O W E S T
X = 175.

R A D I U S

39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00
28.00
27.00
28.75
28.50
28.25
27.75
27.50
27.25
26.00

1.469
1.469

5 NEGATIVE AT RMAX
1.471
1.470
1.459
1.454
1.445
1.448
1.452
1.450
1.448
1.442
1.439
1.438
1.473
1.526
1.584
1.717
1.767
1.913
2.082
2.024
2.113
1.975
1.991
2.007
2.043
2.068
2.090
2.304
2.368
2.507
2.689

F A C T O R O F S A F E T Y
00, Y B 100.00:
F A C T O R O F S A F E T Y

1.614
1.584
1.562
1.541
1.523
1.508
1.499
1.491
1.487
1.476
1.475
1.474
1.500
1.475
1.475
1.475
1.473
1.473
1.486
1.470

897.206
857.906:.
819.229
778.420
738.228
698.374
660.347
622.705
688.697
679.133
669.684
651.123
642.012
632.163
585.817
531 .315
476.459
422.241
371 .859
321.016
272.420
242.332
212.833
264.413
256.985
249.627
234.986
227.223
219.977
183.558
156.791
130.843
105.813

WAS 1.438

D R I V I N G N O N
K I P - F T / F T

712.112
695.637
675.413
655.006
633.162
609.754
584.869
559.052
531.853
505.916
477.728
449.014
419.532
470.664
463.594
455.969
442.027
434.969
427.229
391.603

27
26
26
25
23
23
23
22
23
23
23
23
23
22
22
21
20
21
20
18
17
15
14
15
15
15
15
14
14
14
11
11
11

AT R =

N O S L I C E S

27
26
25
25
25
23
23
23
22
21
21
20
20
21
21
20
20
20
20
18

32.25.



\

25.00
24.00
23.00
22.00
23.75
23.50
23.25
22.75
22.50 1
22.25 1
21.00
20.00
21.75
21.50
21.25
20.75
20.50
20.25
19.00

.465

.454

.438

.472

.450

.446

.443

.438
1. 449
f.461
.467
.548
.481
.486
.479
.494
.511
.529
.688

361.830
334.550
309.038
284.129
328.060
321.697
315.045
302.974
296.581
290.253
262.208
228.053
278.232
272.599
267.300
254.173
245.322
236.617
194.545

18
18
17
17
18
18
17
17
17
17
17
15
17
17
17
15
15
15
16

THE LOWEST FACTOR OF SAFETY IMS 1.438 AT R 23.00.

r S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 180.00.
Y - 100.00.
RADIUS OF CRITICAL CIRCLE « 27.50.
M I N I M U M F A C T O R O F S A F E T Y - 1.388.

<~~ CALCULATIONS HAVE BEEN COMPLETED.





10 Long term, cap indrainage chann§17^wateVthe truck
fon at theEl=-l, without 1.54( o u t b o a r d )



O R A N G E S U P E R F U D C O R A t N A G E C H A N N E L W 8 / 7 / 9 1
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
999.
6.
1.
2.
3.
4.
5.
6.
10.
11.
12.
11.
13.
13.
14.
15.
999.
1. S

I x

*. /
5. /
6. x
99.
2.
50.00
250.00
0.
0.
20.
61.00
71.00
10.
SEARCH
180.00

0.
50.00
143.00
149.00
164.00
178.00
194.00
250.00
154.00
160.20
50.00
135.00
50.00
157.50
180.00
50.00
250.00

2.
3.
4.
5.
6.
7.
11.
3.
11.
13.
5l
14.
6.
16.
.120

' . 0 8 5
.096
.110
.712
.125
0.
89.00
89.00
0.

115.00

101.00
99.50
98.00
98.00
91.00
83.00
83.00
98.00
98.00
91.00
91.00
81.00
91.00
83.00
61.00
61.00

1.
1.
1.
1.
6.
2.
3.
1.
2.
2.
6.
2.
2.
4.
1.000 .0 .1
.300 .0 .1
1.800 .0 .1
.500 .0 .1
1.000 .0 .1
.000 34.0 .1
.0624

.000 .05

20.00 20.00

.70

.60

.60

.00

.00

.90

10



TENSL01 PROGRAM - VERSION 2.1 ( A U G . 9 , 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-07-1991
T I N E 08:19

f t P

_ _ O R A N G E S U P E R F U D S O R A I N A G E C H A N N E L $ S 8 / 7 / 9 1

* * * U N I T S - F E E T A N D K I P S

N O S E I S M I C F O R C E S

S O I L I N F O R M A T I O N :
NO. GAMMA CBAR TAN(PHIBAR) RU MUf

2
3
4
5
6

.120

.085

.096

.110

.712

.125

1.000
.300

1.800
.500

1.000
.000

.000

.000

.000

.000

.000

.675

PHREATIC .70
PHREATIC .60
PHREATIC .60
PHREATIC .00
PHREATIC .00
PHREATIC .90

L I N E A R R A Y :
NO. X - L E F T
1̂ 5̂0.00

t* 143.00
3
4
5
6
7
8
9

10
11
12
13
14

149.00
164.00
178.00
194.00
50.00

135.00
50.00

135.00
157.50
157.50
180.00
50.00

Y - L E F T
101 .00
99.50
98.00
98.00
91.00
83.00
91.00
91.00
81.00
91.00
91.00
91.00
83.00
61.00

X - R I G H T
143.00
149.00
164.00
178.00
194.00
250.00
135.00
149.00
135.00
157.50
178.00
180.00
194.00
250.00

Y - R I G H T
99.50
98.00
98.00
91.00
83.00
83.00
91.00
98.00
91.00
91.00
91.00
83.00
83.00
61.00

SLOPE S O I L T O P L I N E
-.0161
-.2500
.0000

-.5000
-.5000

.0000

.0000

.5000

.1176

.0000

.0000
-.3556
.0000
.0000

1
1
1
1
6
2
3
1
2
2
6
2
2
4

*
*
*
*
*
*

P H R E A T I C S U R F A C E C O O R D I N A T E S :
NO. X-COORD. Y-COORD.

1 50.00 89.00
2 250.00 89.00

U N I T H E I G H T O F F L U 1 0 = .0624 K I P / F T 3

N O S T O N E C O L U M N S .

N O G E O G R I D S . - '
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 61.00
T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 71.00



T H E R E A R E 1 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 180.00, I N I T I A L Y = 115.00.
DELX = 20.00, DELY = 20.00.
X = 180.00, Y = 115.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

54.00 1.544 1501.088
53.00 1.550 1427.116

D ( F S ) / D R I S N E G A T I V E A T R M A X .
52.00 1.554 1357.053
51.00 .558 1288.576
50.00 .582 1217.087
49.00 .604 1148.125
48.00 .616 1085.889
47.00 .634 1022.219
46.00 .660 958.281
45.00 .684 897.823
44.00 1.711 838.769

THE LOWEST FACTOR OF SAFETY IMS 1.544
X - 200.00, Y * 115.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M
K I P - F T / F T

54.00 1.989 1104.890
53.00 2.010 1044.627

D ( F S ) / D R I S N E G A T I V E A T R M A X .
52.00 2.043 984.007
51.00 2.085 923.676
50.00 2.125 866.091
49.00 2.158 811.891
48.00 2.222 753.830
47.00 2.289 698.583
46.00 2.371 643.312
45.00 2.482 586.841
44.00 2.609 532.613

THE LOWEST FACTOR OF SAFETY IMS 1.989

X = 160.00, Y = 115.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M

K I P - F T / F T
54.00 .773 1430.571
53.00 .791 1355.212

0 ( F S ) / O R I S N E G A T I V E A T R M A X .
52.00 .811 1281.251
51.00 .833 1209.167
50.00 .860 1136.660
49.00 .887 1067.324
48.00 .918 999.187
47.00 .952 932.420
46.00 .988 868.540
45.00 2.028 807.011
44.00 2.072 748.158

26
25
25
23
25
24
23
22
21
21
21

AT R - 54.00.

N O S L I C E S

25
23
22
22
22
21
21
21
21
19
19

AT R * 54.00.

N O S L I C E S

25
25
25
24
23
23
23
23
22
22
22

THE LOWEST FACTOR OF SAFETY WAS 1.773 AT R - 54.00.



X = 180.00, Y = 135.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T

74.00 .591 2407.510
73.00 .600 2305.321

D ( F S ) / D R I S N E G A T I V E A T R M A X .
72.00 .609 2205.633
71 .00 .627 2098.445
70.00 .638 2000.951
69.00 .650 1905.052
68.00 .663 1810.755
67.00 .676 1718.693
66.00 .691 1627.708
65.00 .706 1538.532
64.00 .723 1450.014

T H E L O W E S T F A C T O R O F S A F E T Y I M S 1.591 A T
X « 180.00. Y * 95.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O
K I P - F T / F T

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
THE LOUEST FACTOR OF SAFETY HAS********* AT

X = 185.00, Y = 115.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O

K I P - F T / F T
54.00 1.590 1438.803
53.00 1.607 1365.312

D ( F S ) / D R I S N E G A T I V E A T R M A X .
52.00 1.616 1298.444
51.00 1.635 1228.571
50.00 .656 1160.656
49.00 .679 1093.644
48.00 .702 1029.362
47.00 .726 967.546
46.00 .757 904.975
45.00 .789 844.122
44.00 1.809 786.428

T H E L O U E S T F A C T O R O F S A F E T Y I M S 1.590 A T
X * 175.00. Y * 115.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O
K I P - F T / F T

54.00 1.550 1529.770
53.00 1.557 1454.651

27
27
26
26
26
26
26
24
24
24
23

R = 74.00.

S L I C E S

34.00.
33.00.
32.00.
31.00.
30.00.
29.00.
28.00.
27.00.
26.00.
25.00.
24.00.

R = 74.00.

S L I C E S

27
26
24
24
24
23
23
22
22
21
20

R = 54.00.

S L I C E S

26
25

D ( F S ) / D R I S N E G A T I V E A T R M A X .



52.00 .563
51.00 .566
50.00 .573
49.00 .582
48.00 .589
47.00 .596
46.00 .620
45.00 .650
44.00 .676

T H E L O W E S T F A C T O R O F S A F E T Y
X - 180.00, Y = 120.00:

R A D I U S F A C T O R O F S A F E T Y

59.00 1.548
58.00 1.551

D ( F S ) / D R I S N E G A T I V E A T R M A
57.00 .559
56.00 .565
55.00 .571
54.00 .579
53.00 .596
52.00 .621
51.00 .642
50.00 .667
49.00 .690

T H E L O W E S T F A C T O R O F S A F E T Y
X «= 180.00, Y = 110.00:

RADIUS FACTOR OF SAFETY

49.00 1.546
48.00 1.570

D ( F S ) / D R I S N E G A T I V E A T R M A
47.00 1.589
46.00 1.594
45.00 1.611
44.00 .631
43.00 .651
42.00 .673
41.00 .699
40.00 .721
39.00 1.755

1383.029
1315.062
1245.372
1177.050
1111.926
1048.427
982-597
919.489
859.423

WAS 1.550

D R I V I N G M O M
K I P - F T / F T
1724.534
1646.782

K .
1566.531
1489.875
1415.014
1340.577
1267.162
1194.141
1125.871
1057.122
991.887

WAS 1.548

D R I V I N G M O M
K I P - F T / F T
1281.103
1211.914

X .
1147.085
1086.126
1025.096
964.972
906.767
850.312
794.139
742.013
688.707

25
24
24
23
23
23
22
22
22

AT R * 54.00.

N O S L I C E S

26
25
24
24
24
23
23
23
22
21
20

AT R = 59.00.

NO SLICES

27
27
27
26
24
24
24
24
23
22
22

THE LOWEST FACTOR OF SAFETY WAS 1.546 AT R = 49.00.

S U M M A R Y O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 180.00.
Y - 115.00.
RADIUS OF CRITICAL CIRCLE * 54.00.
M I N I M U M F A C T O R O F S A F E T Y « 1.544.

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D .





10A Case 10 but wi tK^bhe truck l oad . 1-35( o u t b o a r d )



O R A N G E S U P E R F U D * D R A I « A G E C H A N N E I W 8 / 7 / 9 1
0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
999.
10.
1.
2.
3.
8.
17.
18.
9.
4.
5.
6.
8.
10.
11.
12.
11.
13.
13.
14.
15.
999.
1. X
3.
4.
5.
6.
99.
2.
50.00
250.00
0.
0.
20.
61.00
81.00
20.
SEARCH
180.00

0.
50.00
143.00
149.00
164.00
178.00
194.00
250.00
154.00
160.20
50.00
135.00
50.00
157.50
180.00
50.00
250.00
154.1
160.

2.
3.
8.
17.
18.
9.
4.
5.
6.
7.
9.
11.
3.
11.
13.
5.
14.
6.
16̂

.̂120
.085
.096
.110
.712
.125
0.
89.00
89.00
0.

100.00

101.00
99.50
98.00
98.00
91.00
83.00
83.00
98.00
98.00
91.00
91.00
81.00
91.00
83.00
61.00
61.00
99.
99.

1.
1.
1.
5.
5.
5.
1.
1.
6.
2.
1.
3.
1.
2.
2.
6.
2.
2.
4.
1.000 .0
.300 .0
1.800 .0
.500 .0
1.000 .0
.000 34.0
.0624

.000 .05

20.00 20.00

.1

.1

.1

.1

.1

.1

.70

.60

.60

.00

.00

.90



TENSL01 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE S T A B I L I T Y B Y T H E M O D I F I E D B I S H O P M E T H O D .
T E N S A R G E O G R I D R E I N F O R C E M E N T C A N B E I N C L U D E D .
P R O G R A M B Y T H E T E N S A R C O R P O R A T I O N , A P R I L 1986.

DATE 08-07-1991 I 0 fa
T I M E 08:26

_ O R A N G E S U P E R F U D S D R A I N A G E C H A N N E L S S 8 / 7 / 9 1

* * * U N I T S - F E E T A N D K I P Sr
N O S E I S M I C F O R C E S

fmmI

I S O I L I N F O R M A T I O N :X
2
3
4
5
6

GAMMA CBAR TAN (PHI BAR) RU MU
.120 1.000 .000 PHREATIC .70
.085 .300 .000 PHREATIC .60
.096 1.800 .000 PHREATIC .60
.110 .500 .000 PHREATIC .00
.712 1.000 .000 PHREATIC .00
.125 .000 .675 PHREATIC .90

L I N E A R R A Y S -
JW^.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

^1<-LEFT
50.00

143.00
149.00
154.00
154.10
160.00
160.20
164.00
178.00
194.00
154.00
50.00

135.00
50.00

135.00
157.50
157.50
180.00
50.00

Y - L E F T
101.00
99.50
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
98.00
91.00
91.00
81.00
91.00
91.00
91.00
83.00
61.00

X - R I G H T
143.00
149.00
154.00
154.10
160.00
160.20
164.00
178.00
194.00
250.00
160.20
135.00
149.00
135.00
157.50
178.00
180.00
194.00
250.00

Y - R I G H T
99.50
98.00
98.00
99.00
99.00
98.00
98.00
91.00
83.00
83.00
98.00
91.00
98.00
91.00
91.00
91.00
63.00
83.00
61.00

SLOPE
-.0161
-.2500

.0000
9.9994

.0000
-5.0001

.0000
-.5000
-.5000
.0000
.0000
.0000
.5000
.1176
.0000
.0000

-.3556
.0000
.0000

S O I L
1
1
1
5
5
5
1
1
6
2
1
3
1
2
2
6
2
2
4

T O P L I N E
*
*
*
*
*
*
*
*
*
*

P H R E A T I CA T I C S U R F A C E C O O R D I N A T E S :
NO. X-COORD. Y-COORO.

1 50.00 89.00
r- 2 250.00 89.00

U N J I - t t E f G H T O F F L U I D * .0624 K I P / F T 3

f ~ NO STONE COLUMNS.

— NO GEOGRIOS.



A P P R O X I M A T E L Y 2 0 . S L I C E S W I L L B E U S E D A T R M A X .
" " T H E M I N I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 61.00

T H E M A X I M U M T A N G E N T E L E V A T I O N F O R A N Y F A I L U R E C I R C L E I S 81.00

_ T H E R E A R E 2 0 I N C R E M E N T S B E T W E E N T A N G E N T L E V E L S

A U T O M A T I C S E A R C H F O R C R I T I C A L C I R C L E :
I N I T I A L X = 180.00, I N I T I A L Y = 100.00.

•"" DELX = 20.00, DELY = 20.00.
X ' 180.00, Y = 100.00:

_ R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
! K I P - F T / F T

39.00
38.00

D ( F S ) / D R !
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00
28.00
27.00
28.75
28.50
28.25
27.75
27.50
27.25
26.00
25.00
26.75
26.50
26.25
25.75
25.50
25.25
24.00
23.00
22.00

. 21.00
20.00
19.00

T H E LOUES

X = 200
R A D I U S

39.00
38.00

D < F S ) / O R
37.00
36.00
35.00
34.00

1.493
1.499

I S N E G A T I V E A T R M A X
1.509
1.516
1.510
1.505
1.490
1.475
1.422
1.417
1.408
1.393
1.406
1.404
1.401
1.397
1.389
1.384
1.395
1.405
1.477
1.416
1.423
1.420 .
1.437
1.450
1.464
1.557
1.704
1.739
1.967
2. 158
2.109

r FACTOR OF SAFETY

.00, Y = 100.00:
FACTOR OF SAFETY

2.443
2.533

I S N E G A T I V E A T R M A X
2.652
2.776
2.916
3.063

937.601
887.774

•
837.389
788.406
744.544
700.939
659.683
621.512
587.461
550.815
516.981
484.803
452.115
508.783
500.689
492.696
477.009
469.286
460.373
421.868
375.188
444.077
436.314
428.934
410.406
398.529
386.790
329.217
284.569
243.989
201.778
163.908
141.135

WAS 1.384

D R I V I N G M O M
K I P - F T / F T

553.141
505.978

t •
• 459.736

413.979
369.000
327.601

28
28
27
26
25
25
24
24
21
20
20
20
19
20
20
20
20
20
19
19
18
19
19
19
18
18
18
18
18
16
16
14
12

AT R =

N O S L I C E S

24
23

23
22
20
20

27.50.



33.00
32.00
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
22.00
21.00
20.00
19.00

T H E L O W E S T
X = 160.

R A D I U S

39.00
38.00

D ( F S ) / D R I
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
22.00
21.00
20.00
19.00

T H E L O W E S T
X = 180.

R A D I U S

59.00
58.00
57.00
58.75
58.50
58.25
57.75
57.50
57.25
56.00
55.00
54.00

3.221
3.400
3.595
3.806
4.045
4.296
4.611
5.067
5.476
5.960
6.984
8.466

10.662
14.626
26.262

F A C T O R O F S A F E T Y

00. Y = 100.00:
F A C T O R O F S A F E T Y

1.937
1.971

S NEGATIVE AT RMA)
2.006
2.047
2.093
2.139
2.190
2.254
2.319
2.372
2.451
2.536
2.616
2.786
2.889
3.082
3.295
3.523
3.823
4.117
4.535

F A C T O R O F S A F E T Y
00. Y = 120.00:
F A C T O R O F S A F E T Y

1.464
1.463
1.466
1.464
1.465
1.465
1.465
1.465
1.466
1.468
1.469
1.471

288.914
252.336
218.913
188.175
159.699
134.339
110.330
86.908
68.001
51.632
37.050
25.653
16.767
9.685
3.981

WAS 2.443

D R I V I N G M O M
K I P - F T / F T

750.801
696.959

(.
646.492
597.618
550.338
506.840
465.460
424.516
386.871
353.108
319.258
287.566
258.983
231.616
206.084
181 .408
159.028
139.067
119.107
103.263
88.467

WAS 1.937

D R I V I N G M O M
K I P - F T / F T
1823.243
1745.490
1665.237
1803.106
1783.067
1763.127
1723.977
1704.275
1684.696
1588.580
1513.719
1439.281

20
18
18
18
16
16
16
15
15
14
12
11
9
9
7

AT R = 39.00.

N O S L I C E S

29
29
28
28
27
27
26
25
25
24
23
23
23
22
21
21
21
19
18
19
19

AT R = 39.00.

N O S L I C E S

28
27
26
28
28
28
26
26
26
26
26
25



53.00 1.481 1365.865 25
r- 52.00 1.498 1292.843 25

51.00 1.510 1224.572 24
50.00 1.525 1155.821 23
49.00 1.537 1090.585 22

— 48.00 1.554 1025.575 22
47.00 1.574 961.411 21
46.00 1.593 900.246 20

^_ 45.00 1.616 839.413 20
44.00 1.643 779.511 19
43.00 1.668 722.553 19
42.00 1.691 666.244 18

r- 41.00 1.700 611.221 17
40.00 1.695 560.741 17
39.00 1.670 515.207 17

P THE LOWEST FACTOR OF SAFETY IMS 1.463 AT R = 58.00.
X = 180.00, Y = 80.00:

r - R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S
K I P - F T / F T

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.00.
<*" FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.00.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R - 17.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.00.

,_, FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 15.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 14.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 13.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 12.00.

~~ FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 11.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R - 10.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 9.00.

r , TOPLINE NOT COMPLETELY DEFINED FOR R = 8.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 7.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 6.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 5.00.

—— TOPLINE NOT COMPLETELY DEFINED FOR R = 4.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 3.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 2.00.

^ TOPLINE NOT COMPLETELY DEFINED FOR R = 1.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = .00.
TOPLINE NOT COMPLETELY DEFINED FOR R = -1.00.

— THE LOWEST FACTOR OF SAFETY UAS********* AT R = 58.00.

X = 185.00, Y = 100.00:
__ RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

K I P - F T / F T

/Ofr

39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
33.75
33.50
33.25
32.75
32.50

1.528
1.517
1.497
1.467
1.456
1.451
1.442
1.445
1.449
1.447
1.44S
1.439
1.435

912.940
865.347
821.856
779.603
739.441
699.610
661.628
623.808
689.941
680.388
670.950
652.422
643.333

28
27
27
25
23
23
23
22
23
23
23
23
23



32.25
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
24.75
24.50
24.25
23.75
23.50
23.25
22.00
21.00
20.00
19.00

1.434
1.460
1.526
1.584
1.717
1.767
1.913
2.082
2.024
2.113
1.975
1.991
2.007
2.043
2.068
2.090
2.304
2.368
2.507
2.689

T H E L O W E S T F A C T O R O F S A F E T Y

633.525
587.201
531.314
476.462
422.243
371.860
321.020
272.422
242.335
212.837
264.416
256.988
249.630
234.989
227.227
219.981
183.561
156.793
130.844
105.812

IMS 1.434

22
22
21
20
21
20
18
17
15
14
15
15
15
15
14
14
14
11
11
11

AT R =
X * 175.00, Y * 100.00:

R A D I U S

39.00
38.00

D ( F S ) / D R
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
22.00
23.75
23.50
23.25
22.75
22.SO
22.25
21.00
20.00
21.75
21.50
21.25
20.75
20.50
20.25
19.00

F A C T O R O F S A F E T Y

1.464
1.478

D R I V I N G M O H
K I P - F T / F T
939.030
886.467

N O S L I C E S

28
28

I S N E G A T I V E A T R M A X .
1.493
1.499

.515

.529

.541

.553

.554

.561
1.557
1.541
1.537
1.467
1.462
1.450

.434

.467

.446

.442

.439

.433

.445

.457

.445

.548

.475

.478

.465

.494

.511
1.529
1.688

834.978
787.786
739.720
693.273
649.520
606.133
565.854
526.108
489.094
454.290
421.355
392.432
362.664
335.389
309.921
284.913
328.902
322.544
315.921
303.869
297.345
291.023
262.880
228.061
279.042
273.455
268.237
254.180
245.330
236.625
194.554

27
26
26
25
25
24
22
22
22
21
21
18
18
18
17
17
18
18
17
16
17
17
15
15
17
17
17
15
15
15
16

32.25.

THE LOWEST FACTOR OF SAFETY WAS 1.433 AT R - 22.75.



X = 180.00. Y = 105.00:
R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O S L I C E S

K I P - F T / F T

r

44.00 1.466 1155.669
43.00 1.470 1099.517

0 ( F S ) / D R I S N E G A T I V E A T R M A X .
42.00 1.480 1041.626
41.00 1.490 98S.8S3
40.00 1.498 931.593
39.00 .508 879.142
38.00 .520 827.789
37.00 .518 778.773
36.00 .514 731.311
35.00 .505 686.740
34.00 1.491 644.226
33.00 1.480 604.674
32.00 1.453 567.066
31.00 1.433 531.045
30.00 1.423 496.714
29.00 1.424 462.101
30.75 1.431 522.340
30.50 1.428 513.718
30.25 1.426 505.177
29.75 1.420 488.325
29.50 1.418 479.943
29.25 1.421 470.972
28.00 1.429 428.244
27.00 .398 398.348
26.00 .524 353.402
27.75 .426 420.424
27.50 .420 412.820
27.25 .411 405.452
26.75 .424 390.415
26.50 .470 378.934
26.25 .496 366.057
25.00 .648 305.054
24.00 .743 259.846

THE LOWEST FACTOR OF SAFETY WAS 1.398 AT
X = 180.00, Y = 95.00:

R A D I U S F A C T O R O F S A F E T Y D R I V I N G M O M N O
K I P - F T / F T

F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
F A I L U R E S U R F A C E ABOVE C I R C L E C E N T E R F O R R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R «
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R *

28
27
27
27
26
26
26
23
23
23
22
21
21
18
18
18
18
18
18
18
18
18
17
17
17
17
17
17
17
15
17
16
16

R = 27.00

S L I C E S

34.00.
33.00.
32.00.
31.00.
30.00.
29.00.
28.00.
27.00.
26.00.
25.00.
24.00.
23.00.
22.00.
21.00.
20.00.
19.00.
18.00.



F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R = 17.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.00.
F A I L U R E S U R F A C E A B O V E C I R C L E C E N T E R F O R R = 15.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = U.OO.

THE LOWEST FACTOR OF SAFETY WAS********* AT R = 27.00.

S U M M A R Y ' O F R E S U L T S F O R C R I T I C A L C I R C L E :
X = 180.00.
Y = 100.00.
R A D I U S O F C R I T I C A L C I R C L E = 27.50.
M I N I M U M F A C T O R O F S A F E T Y = 1.384/

C A L C U L A T I O N S H A V E B E E N C O M P L E T E D ^

ldf\

r
r

r
r
r
rrr
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